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1.0 INTRODUCTION

Hercules Incorporated {Hercules) is a previous owner and operator of the site now
owned and operated by the Champlain Cable Corporation (Champlain Cable Site).
The facility is located at 12 Hercules Road in Colchester, Vermont {(See Figure 1).

In response to concerns about groundwater contamination by chlorinated voiatile or-
ganic compounds (CVOCs), Hercules constructed a permeable reactive barrier
groundwater treatment system (PRB System) in the fall of 1998. Hercules submitted
in February 1999 the, “Report on Construction of Groundwater Treatment System,”
(the Construction Report). The State of Vermont, Agency of Natural Resources,
Department of Environmental Conservation, Waste Management Division, Sites
Management Section (VTDEC) by letter of May 7, 1998, indicated that the VTDEC

had reviewed the report and had no comments on it.

Pursuant to the VTDEC approved Corrective Action Plan, dated March 5, 1998, Her-

cules is performing “Performance Verification Monitoring," as described below.

» Monthly water level measurements of selected wells located upgradient and
downgradient of the PRB treatment zones and the cutoff walls to document
groundwater gradients and directions.

« Quarterly water quality monitoring for inorganic parameters (i.e., sulfate, chlo-
rides, carbonates, nitrates, phosphates, total dissolved solids, calcium, magne-
sium, potassium, sodium, iron and manganese) and field parameters (i.e., dis-
solved oxygen, pH, Eh, temperature, specific conductance, and alkalinity) at se-
lected wells to identify changes in groundwater chemistry which may be occur-
ring.

» Quarterly water quality monitoring for chlorinated volatile organic compounds
(CVOCs) by EPA Method 8010 at selected wells to ensure that CvVOC capture
zones are being maintained. While the CAP indicated sampling within PRB

treatment zones, on the recommendation of EnviroMetals Technology, Inc. (ETI),
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monitoring wells were installed only on each side of the barriers, as described in

the Construction Report.

Hercules retained Severn Trent Laboratories, Inc., (STL) to conduct the groundwater

monitoring fieldwork and analytical evaluations.

Hercules submitted to the Vermont DEC on June 16, 1999, a “Groundwater Moni-
toring Report,” (Hercules Incorporated, June 1999). The June 1999 report described
the groundwater manitoring for the period November 1998 through May 1999, ETI
provided comments on the June 1999 Groundwater Monitoring Report in a letter
dated September 10, 1999. The ETl letter is attached as Appendix A.

Hercules redeveloped wells DG1D and EG4D and installed three additional moni-
toring wells in May of 2000 at the recommendation of ETI. The boring logs/well de- -

tails are attached in Appendix B.
This report adds the results of monitoring through September 2000. ETi provided

additional analysis and comments by letter of November 15, 2000. This letter is at-

tached as Appendix C.
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2.0 FIELD METHODOLOGY

STL performed the fieidwork for the groundwater monitoring. Sampling plan and
methods were consistent with EPA SW-846,

The wells for monitoring wall performance are generally installed in pairs. The shal-
low well of each pair monitors the sandy layer. The deep well of each pair monitors
the underlying silty layer. Due to its length, Gate A originally had three pairs of wells
in the influent to and three pairs of wells on the effluent side of the wall (See Figure
2). Gates D, E, and W each had one pair in the influent to and one pair on the efflu-
ent side of the wall (See Figures 3, 4, and 5, respectively). With the instaliation of
the new wells in May 2000, an additional pair of wells monitors Gate D (See Figure
3A). One additional well monitors Gate A (See Figure 2A).

Wengineering\sys3docsighsiwpicci0008arpt.dog 4
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3.0 RESULTS

3.1 Monitoring Well Condition
STL inspected each well at each monitoring event. All wells were in acceptable
condition at each monitoring event, except in February 1999, when four wells were

not accessible due ta ice.

3.2 Groundwater Flow
STL measured the depth to water in all of the wall performance monitoring wells.
Water levels were converted to elevations using survey data for the site. Mr. lan
Jewkes, a State of Vermont Licensed Land Surveyor, surveyed the location and ele-
vation of the monitoring wells in 1998 and the additional wells in 2000. Table |-H
shows the hydraulic head differences along the gate transects based on the water
levels measured in June and September 2000. The hydraulic head differences
along most of the well transects indicate the groundwater flows through the treat-
ment zones, consistent with the previously determined groundwater flow direction.
However, the measurements along the deep well transect at Gate A (AGSD-AG12D)
and Gate E (EG2D-EG4D) indicate a reversed hydraulic gradient at these locations
in June 2000. On evaluation of the water level data in all monitoring wells at these
gates, it appears that water elevations in June 2000 in wells AG21D and EG2D are
anomalous. No anomalous groundwater levels were observed in September 2000,
which can be attributed to the redevelopment of the monitoring wells before the
September 2000 monitoring. Based on the hydraulic gradients measured in Sep-
tember 2000 and the hydraulic conductivities from tracer tests (CAP, 1998), ground-
water velocities for the last monitoring period were estimated by ETI. The estimated
values are significantly higher (up to 36 fold higher in the deep aquifer and up to 12-
fold higher in the shallow aquifer} than the velocities estimated based on the water
balance at the site (CAP, 1998). The residence times in the deep part of the aquifer
appear equal to or higher than the design residence times in Gates A, D, and E. In
Gate A and W, the residence times in the shallow aquifer appear to be lower than
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the design values. Table II-H indicates the number of pore volumes (PV) that have
passed between the upgradient face of the gates and the downgradient monitoring
wells at the end of the monitoring period. Steady state conditions (i.e., optimal re-
moval efficiency) are usually established in the iron system after the passage of
about 40 PV. By September 2000 the number of pore volumes that had passed
between the gate and the downgradient well was less than 40 only in the deep well
transect at Gate D (Table |I-H).

3.3  Chlorinated Volatile Organic Compounds
Consistent with our previous report, when a compound was not detected, the detec-
tion limit is listed with the symbol “U”. When a CVOC was undetected, we used a
default value of 1 ug/l for graphs and statistical analyses. This avoids the indication
of a trend, when the only difference was the detection limit, which ranged from 0.5 to-

100 micrograms per liter (ug/l).

Based on the June and September 2000 monitoring data, all CVOCs entering Gates
E and W were treated to below the target cleanup levels (TCLs), as shown in Fig-
ures 6 and 7. These results are consistent with analytical data obtained during pre-
vious monitoring events. Previous monitoring events have appeared to indicate that
some CVOC concentrations in downgradient wells at Gates A and D did not meet
the target cleanup levels. As indicated in their letter (ETI 11/15/2000), ETI believes,
based on their experience at other installations, that the contaminants are treated in
the gate and the observed downgradient levels are the result of residual contamina-
tion caused by contaminant desorption and/or incomplete flushing in the aquifer
material. The influence of residual contamination on downgradient CVOC concen-
trations can be discerned based on examination of temporal trends in CVOC con-
centrations along well transects in the system. For example, in the middie well tran-
sect at Gate A, the 11DCA concentration in the downgradient well remained rela-

tively constant in six sampling events, whereas the concentration of 111TCA (a par-
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ent compound of 11DCA} varied from 1,200 to 3,900 ug/l in the same period {Figure
8). If the degradation of 11DCA was not adequate in the gate, it would be expected
that the 11DCA-concentration trend would follow the trend of the 111TCA concen-

tration.

Based on ETI's recommendations, additional monitoring wells were installed in the
downgradient section of Gates A and D (See Figures 2A and 3A). Results obtained
from these wells should not be influenced by the residual contamination. In Gate D,
some downgradient CVOC concentrations appear to exceed the TCLs, particularly in
wells screened in the deep aquifer (See Figures 7 and 8). In fact, in both sampling
events, the concentrations of 11DCE, 111TCA, and 11DCA in deep downgradient
wells were higher than in the upgradient concentrations (See Figures 7 and 8),
However, the resuits obtained from wells located in the iron zone show that indeed
the concentrations of all contaminants in the treated groundwater were reduced to
below the TCLs (See Figures 7 and 8). As indicated above the CVOC concentra-
tions measured in the wells installed within the iron zone appear representative of
groundwater treated by granular iron and unaffected by residual contamination.
Thus ETI concluded that the groundwater exiting Gate D meets the TCLs for the
CVOCs.

The concentrations of PCE, TCE, and 111TCA in the downgradient wells at Gate A
were below the TCLs in both sampling events (See Figures 7 and 8). However, the
downgradient concentrations of 11DCE and 11DCA measured in the middle deep
well exceeded the TCLs (See Figures 7 and 8). The 11DCE concentrations in the
deep transect were reduced from upgradient values of 150 and 300 ug/| to downgra-
dient values of 21 and 8 ug/l in June and September 2000, respectively. In the
same transect, the 11DCE concentration measured in the deep well inside the gate
were 5 and 14 ug/l in June and September 2000, respectively. The downgradient
11DCA concentrations at Gate A were also above the TCLs in the middle deep-
aquifer monitoring well (See Figures 7 and 8). In this transect, the upgradient con-
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centrations were non-detect and 182 ug/l, whereas the downgradient concentration
equaled 330 and 680 ug/l in June and September 2000, respectively. Note that the
sample taken concurrently from the well installed inside the gate, as a part of this
deep transect, showed 11DCA concentrations of 160 and 190 ug/| for the two sam-
pling events, respectively (See Figures 7 and 8). Both of these concentrations are
lower than the corresponding downgradient aquifer concentrations. Dechlorination
of 111TCA produces 11DCA and accounts for about 40% of 111TCA breakdown
products. Assuming this conversion rate (which was observed in numerous labora-
tory tests), and the incoming concentration of 111TCA ranging from 3,000 to 3,900
ug/l {(See Figures 7 and 8), about 1,200 to 1,500 ug/l was likely formed inside the
iron zone. The low 11DCA concentrations measured in wells inside and downgradi-
ent of the gate, compared to these peak values generated from the 111TCA break-
down, indicate that the 11DCA degradation does occur inside the gate. At the pres-
ent time, ETI cannot explain why the degradation of 11DCA in the deep zone ap-
pears incomplete. Based on groundwater monitoring, the residence time at Gate A
is about 11 days (Table II-H). ETl is convinced that this residence time wouid be
sufficient for complete degradation of up to 1,500 ug/l of 11DCA. For example, as-
suming the design 11DCA half-life of about 40 hours, about eight days would be re-
quired to degrade 1,500 ug/l of 11DCA to below 70 ug/l.

3.4 Indicator Parameters
Tables I-IND through VIHI-IND show the results of the anaiyses for groundwater Indi-

cator parameters. Results for each compound are discussed below.

3.4.1 Chloride
On average for all wells and gates chioride concentration ranged from about 17 to
50 mg/i. There was less than 5% difference between upgradient and downgradient
sides of the PRBs.

Yengineeringisys3idocs\ghsiwmesi0008ampt doc 8
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3.4.2 Bicarbonate alkalinity
On average for all wells and gates bicarbonate alkalinity ranged from about 40 to
100 mg/l. The decrease in bicarbonate alkalinity across the PRBs ranged from an
initial about 50% to about 10%.
Note: We found no hydroxide alkalinity in any of the samples.

3.4.3 Sulfate
On average for all wells and gates sulfate concentration ranged from about 4 to
about 20 mg/l. There was about a 50% decrease in sulfate across the PRBs.

3.4.4 Nitrate Nitrogen
On average for all wells and gates nitrate nitrogen, as N, concentration ranged from
about 0.2 to 0.35 mg/l on the upgradient side and was consistently below detection
concentration on the downgradient side. There was about a 50% decrease in nitrate-

nitrogen across the PRBs.

3.4.5 Total Phosphates
On average for all wells and gates Total Phosphates, as P, concentrations were
about 2 to 5 mg/l on the up and down gradient sides of the PRBs. The gates do not
appear to affect the Total Phosphates concentrations.

3.4.6 Total Dissolved Solids
On average for all wells and gates Total Dissolved Solids (TDS) concentrations were
about 200 mg/l on the up and down gradient sides of the PRBs. The gates do not
appear to affect the Total Dissolved Solids concentrations.

3.4.7 Dissolved Oxygen
On average for all wells and gates Dissolved Oxygen (DO) ranged from about 2 to 6
mg/l. There was about 35% reduction in DO across the PRBs initially, but the differ-
ence has diminished to hardly any difference.

YengineeringisysAdocs\ghs\iwplcc\00C08arpt.doc 9
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3.4.8 Groundwater pH
On average for all wells and gates the pH ranged from about 6.5 to 8.0 standard
units. The pH did not change appreciably between the upgradient and downgradient
sides of the PRBs.

3.4.9 Specific Conductance
On average for all wells and gates the Specific Conductance ranged from about 250
to about 500 uS/cm. An initial difference has diminished.

3.4.10 Temperature
On average for all wells and gates the Temperature ranged from about 8 C to 18 C.
There was little difference between upgradient and downgradient temperatures.

Temperatures varied seasonally, as expected.

3.4.11 Oxidation Reduction Potential (ORP)
On average for ali wells and gates the ORP ranged from about -100 to 140 millivolts
{mV). The ORP is reduced by passage through the gates.

3.5 Minerals
Results of analyses for minerals are shown in Tables I-MIN through VIII-MIN. Spe-
cific results for each parameter are discussed below.

3.5.1 Calcium
On average for all wells and gates the total calcium concentration ranged from about
16 to 30 mg/l. The calcium concentration appears to decrease as groundwater

passes through the gates.

3.5.2 Iron

engineering\sys3idocsighs\wpice\00G8arpt.doc 10
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On average for all wells and gates total iron concentration ranged from about 150 to
1,500 ug/l. The overall concentration increased on average of both sides of the
PRBs.

3.5.3 Magnesium
On average for all wells and gates the total magnesiurn concentration ranged from
about 4 to 7 mg/l in groundwater. The decrease in concentration of magnesium
across the PRBs has declined from about 35% to 15%.

3.5.4 Manganese
On average for all wells and gates the total manganese concentration ranged from
about 2 to 4 mg/l. No trend in concentration is evident across the gates.

3.5.5 Potassium
On average for all wells and gates the potassium concentration ranged from about
1.2to 2.0 mg/l. No trend in concentration is evident across the gates.

3.5.6 Sodium
On average for all wells and gates the sodium concentration ranged from about 17
to 30 mg/l. There was no significant difference in sodium concentration across the
PRBs.

\iengineeringisysddocsighsiwpicc\0008arpt.doc 11
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4.0 CONCLUSIONS

Based on the results of the groundwater monitoring, Hercules has concluded the

following:

Groundwater is flowing through the four permeable reactive barriers (PRBs).

The flow rate is higher for the surface, sandy layer and less for the deeper, silty
layer, as expected. As expected, elevation of the groundwater surface varies
seasonally. Redevelopment of wells DG1D and EG4D eliminated the anomalous
water levels that had been found previously.

The PRB Gates E and W are reducing CVOC concentrations in groundwater to
below the TCLs for ail design CVOCs. The PRB Gates A and D are reducing
CVOC concentrations in groundi.ater to below TCLs for PCE, TCE, and
111TCA. The PRBs reduce the concentrations of 11DCE and 11DCA to below
the TCLs in the shallow aquifer, in which maost of the groundwater flow occurs.
For 11DCE and 11DCA the concentrations in deep downgradient welis at Gates
A and D were above the TCLs for these compounds.

The concentrations of 11DCE and 11DCA in the new wells inside Gates A and D
were lower than the downgradient concentrations. The higher downgradient
concentration may be due to downgradient desorption of materials from soils or
from inadequate flushing of the deep aquifer.

The inorganic parameter profiles along the well transects reflect expected effects
of the iron enhanced process.

The iron-enhanced PRB groundwater treatment system is effectively removing

the groundwater contaminants, as designed.
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5.0 RECOMMENDATIONS

Hercules recommends that groundwater monitoring be reduced to a semiannual fre-
quency and to the design CVOCs only.
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Table I-H

Head differences in the transect wells

Tl Head differences in the transect wells, based on the water level measurements in
June and September 2000.

June 2000 September 2000
Transect wells
In-out head Hydraulic In-out head Hydraulic
. difference (ft) gradient difference (ft) gradient
Gate A
AGID = AG3D 169 0.133 1.34 0.106
AG28 — AG4S 1.2 0.095 - - B
AG6D — AGSD 2.16 0171 1.69 0.133
AG3S — AGTS 2.16 0.171 1.67 0.132 |
AGID — AGL1ZD | -1.23 -0.097 152 0.120
AG1I0S — AGI1S 1.77 0.140 1.45 0.114 1
Gate D
DGID — DG4D 0.16 0.022 0.35 0.049
" DG2S = DG3S 0.38 0.053 0.15 0.021
) Gate E
EG2D — EG4D -4.1 -0.572 0.31 0.043
EGIS — EB3S 0.75 0.105 0.61 0.085
[ Gatew
WGID — WG4D 1.18 | 0.165 0.71 0.099
WG28 — WG3S 111 0.135 0.65 0.091




TABLE [-CVOC: RESULTS OF ANALYSES OF SAMPLES COLLECTED

NOVEMEER 1998

Waell Gate Loc Depth 1,1-Dichloro 1,1-Dichloro 1.1,1ﬁrl Trichloro Tetrachlara

ethene ethana chloroethane ethena ethene

ug/fl ugfl ugfl ugfl
VES 7 70 200__ 5 3
AGOID A ] D 34 6.1 85 EJ 1l 43
AGO2S A | 3 0.5 U 4.5 46 0.5 U 093
AGDID A ) 0.5 U 5.9 3.4 05U 0.5 U
AGO45 A 0 5 05 U 05U 05U 0.5 U 05U
AGDSS A | S 38 97 310 10 1) 10 U
AGUED A J B 170 340 1,600 50 U S0 U
AGOTS A O 5 10 U 480 10 1) 10 U 13U
AGOBD A o D 20 U 830 20U 20U 20U
AGOSD A | D 49 33 440 15U 15 U
AG10S A | g 14U 5 44 11U 1U
AG115 A Q 8 0.5 U 13 05U 0.5 U 054U
AG12D A Q D tu 30.5 1 U 1Y 0.5 U
Removal % 98% -171% 100% 0% 87%
Ave influent 437 84 415 1 a
Ave sfflusnt 1U 229 1.4 U 1U 1y
DGI1D D | D 55 B30 200 J 120 J 54U
DG25 0 i 5 74 48 550 .J 10 L) 10U
DG38 D c 8 20 42 a5 1U 43
0G40 [ O D 35 63 130 85 sU
Removal % 59% 19% 78% 28% -165%
Ave influent 57 §5 378 61 1 U
Ave effluant 275 52.5 82.5 43 214
EG15 £ | 3 7.7 J 15 J ar J 5 UJ & Ud
EG2D E | D 100 UJ 220 J 100 UJ 100 UJ 100 UJ
EG3S E O 5 1 UJ 20 1.UJ 1 UJ 1Ud
EG4D E O D 725 ) 145 J 5.3 UJ 1 U 3.8 UJ
Removal % -745% 30% H8% 0% 0%
Ave influent 4 118 44 1 1U
Ave effluent 368 U 82.5 . 11U 14 1 1JJ
WGE1D West | 8] 0.5 U 0.64 14 J 0.5 UJ 4.6
Wi525 West | 5 05U 05U 10 J 0.5 UdJ 38
WE3s West O § a5 U 1.1 0.5 Ud 0.5 UJ 05U
WG4D Wast QO D J5 U 2.4 0.5 U 0.5 U 0.5 L
Removal % 0% -113% 92% 0% T6%
Ave influent 1U 0.8 12 J 11 4.2
Ave effluent 14U 1.8 T U 1U 14
QC
AG1ZD A QO D 0.5 U 33 0.5 U 05Uy 05U
AG120-dui A o D 0.5 U 28 05U 0.5 U 05U
Average 1 30.5 14 1U 05U
RFD 0.00% 18.40% 0.00% 0.00% 0.00%
EG4D E Q D 61 110 5.6 5U 5U
EG4D-dup E QO D 84 J 180 J 4 . 25 U4 2.5 4J
Averags 72.5 145 5.3 iU ars5u
RPD 31.70% 48.20% 49.10% 0.00% 66.70%
MW-301  Source 500 1.700 2,600 50 U 120
MW-516  Source 12 120 an 25 U 120
MW-001  Fringe 0.5 U 0.5 U 23 0.5 U 15
MW-003  Fringe 0.5 U 05U Q.50 0.5 U 05U
MW-010  Fringa 8 12 91 2.5 U 25U
MW-310  Fringe 05U 10 4.9 0.5 U 37
MW4015 Fringe 05U 4 1.7 0.5 U 1.6
MW-89-6  Fringe 0.5 U 05U 0.5 U 0.5 U 0.5 U

Note: When cempound is undelected, as indicated by a U, detectian Hmit is shown, but default value of 1 ug/

i5 used in calculations,

Severn Trent Laboratories collectad and analyzed samples; Environmental Standards, Inc., vaiidated 100% of

the data.




TABLE lil-CVOC: RESULTS OF ANALYSES OF SAMPLES COLLECTED

MARCH 1999

Well Gate  Loc Depth 1,1-Dichloro 1,1-Dichloro 1,1,1-Tri Trichioro Tetrachloro

ethene ethane chloroethana athene athene

ugf ug/l ug/i ug/l ug/l
VES 7 70 200 5 5
AGO1D A | D 0.8 4 1J 235) 1UJ 10 J
AGD2S A i S 1 Ul 36 J 1.1J 1 UJ 24}
AGO3D A Q D 1 UJ 4.2 J 1J 1 U 05Ul
AGD4S A 0O 5§ 1 U 1 UJ 1 UJ 1UJ 0.5 UJ
AGOS55 A I S 8.1J 13.7 J 1375 J 1T U 29U
AGOBD A | D 72.5 ) 72 J 1,200 J 1 Ud 25 Ul
AGOTS A 0O 8 1L 155 J 4.1 UJ 1Ud 5 UJ
AGOBD A Q D 255 J 745 J 6.5 1) 1UJ 17.5 UJ
AGOSD A ! (3] 18 22 182.5 U 10.85
AG10S A | 5 6 .J 3.8 J 60 J 1 U 3.8 U
AGT1S A O S 1UJ 355 J 1 UJ 1UJ 08 UJ
AG12D A 0O D 1T udJ 435 J 1 UJ 1 UJ 0.8 UJ
Removal % 71% -748% 100% 0% 77%
Ave influent 17.7 J 194 J 2674 0 1UJ 4.4 )
Ave effluent 5.1 U4 164 J 1 W 1 UJ 1 UJ
DG1D D I D 455 J 89 J 120 J 58,5 J 2.5
DG2S D | S 120 J 66 1 790 J 1 UJ 25 4J
DG38 D 0 5 114 J 13.5J 435 J 9.5 4 1.5 J
DG4D D O D 24 51 29.65 38 25U
Removal % 79% 52% 84% 20% -25%
Ave influent 82.8 J 67.5.J 455 J 29.8 U4 1 UJ
Ave effluant 17.7 J 3234 716 J 238 1 1.3 Ud
EG1S E | 3 50 U 50 U 95 50 1) 50 U
EG2D E | [ 19 130 20 12 U 12 U
EG3S E 0O 5 5U 12 5U 5U 5U
EG4D E O D 50 U €66 J 50 U 50 U 50 U
Removal % 0% 40% 98% 0% 0%
Ave influent 10U 65.5 U 57.5 1 U 14U
Ave effluent 1U 39 J U iU 1 U
WG1D West | D 0.5 U 1 7.9 0.5 U 0.7
WG2S West | S 0.5 U 1.1 8.4 05U 2
WG3S West O S 05U 2.1 4 0.5 U 0.5 U
WG4D West O D 05U 0.85 0.58 0.5 U a5 U
Removal % 0% -40% 72% 0% 26%
Ave influent 14U 1.1 8.2 t U 1.4
Ava effluent 1U 1.5 2.3 10U 1 U
QC
AGQaD A Q D 18.5 J 314 185 J 1 UJ 107 J
AGO9D-dup A 0O D 18 J 13 J 180 5U 11
Average 18 J 22 1 182.5 J 1 U 10.85 J
RPD 2.80% 81.80% 2.70% 0.00% 2.80%
DG4D D QO D 26 J 52 J 995 J 38 J 2.5 Ul
DG4D-dup D O D 225 J 49 J 898 J 385 2.5 UJ
Average 24 51 J 99.65 J 38 J 25Ul
RPD 14.60% 5.90% 0.30% 1.30% 0.00%




TABLE lI-CVOC: RESULTS OF ANALYSES OF SAMPLES COLLECTED

MARCH 1999

Well Gate Loc Depth 1,1-Dichloro 1,1-Dichloro  1,1,1-Tri Trichloro Tetrachloro

ethena ethane chloroethane ethene ethene

ug/l ug/! ug/l ugfl ug/l
VES 7 70 200 5 5
REANALYSES RESULTS COMBINATIONS
AGO1ID A ] 096 J 0.96 24 05U 10
AGO1DRE A | 0.7J 1J 23 J 0.5 UJ 9.9J
Average 08 J 14 235 J 1 LW 10 J
RPD 31.30% 4.00% 4.30% 0.00% 1.00%
AG02S A [ 0.5 U 3.1 0.7 05U 2.5
AGQ2SRE A ] 0.5 UJ 4.1 | 1J 0.5 Ud 2.3
Average 1UJ 364 114 1 Ul 24 J
RPD 0.00% 27.80% 63.60% 0.00% 8.30%
AGO3D A O 0.5 4.1 1.2 0.5U 0.5 U
AGD3DRE A Q 0.5 UJ 43 1) 0.5 UJ 0.5 UJ
Average 1 U 42 14 1UJ 0.5 UlJ
RPD 0.00% 4.80% 31.00% 0.00% 0.00%
AGO45 A 0 0.5 U 0.5 U 0.5 U 0.5 U 05U
AGO4SRE A O 0.5 Ul 0.5 UJ 0.5 UJ 0.5 UJ 0.5 UJ)
Average 1UJ 1 UJ 1 UJ 1 U] 0.5 U
RPD 0.00% 0.00% 0.00% 0.00% 0.00%
AGOSS A | 13 4 18 180 25U 3.2
AGQLBSRE A i 3.1J 9.3J 954 2.5 251
Average 8.1J 137 J 1375 J 1 UJ 29 UJ
RPD 122.20% 63.50% 61.80% 0.00% 75.90%
AGDBD A ] 110 J 83 1400 25 U 25 U
AGOBDRE A ) 35J 61 J 1,000.00 J 25 1) 25 UJ
Average 725 ) 72.J 1200 J 1T Ud 25 UJ
RPD 103.40% 30.60% 33.30% 0.00% 0.00%
AGO7S A Q 5U 150 7.1 5U 5U
AGO7SRE A Q 5 120 J 5UJ 5 UL 5 UJ
Average 1UJ 155 J 4.1 UJ 1 U 5 UJ
RPD 0.00% 45.20% 148.80% 0.00% 0.00%
AGOED A 0 34 J 800 25 U 25 U 25 U
AGO8DRE A O 17 J 680 J 12 J 10 UJ 10 UJ
Average 255 J 745 J 8.5 UJ 14 17.5 UJ
RPD 66.70% 14.80% 169.20% 0.00% 0.00%
AGDBD A ! 24 ) 21 J 180 5U 8.4
AGO9DRE A | 13 J 41 J 180 J 5 UJ 13 J
Average 18.5 J 31 J 185 J 1 UJ 10.7 J
RPD 59.50% 64.50% 5.40% 0.00% 43.00%
AGI0S A | 5J 39J 64 J 05U 5.1
AG10SDL A [ 74 a7J 58 25U 25U
Average 6J 384 60 J 1U 3.8 U
RPD 33.30% 5.30% 13.30% 0.00% 107.90%




TABLE [I-CVOC: RESULTS OF ANALYSES OF SAMPLES COLLECTED

MARCH 1999
Wall Gate Loc Depth 1,1-Dichloro 1,1-Dichlorc 1.1,1-Trl Trichloro Tetrachloro
etheng ethane chioroethane ethene ethena
ug/l ug/t ug/l ug/l ugll

VES 7 70 200 5 5
AG11S A Q 05U 22 4 05U 05U 05U
AG11SRE A (0] T UJ 49 J 1 UJ 1 4UJ 1UJ
Average 1UJ 355J 1L 1 UJ 0.8 Ul
RPD 0.00% 76.10% 0.00% 0.00% 0.00%
AG12D A 8] 0.5 U 32J 0.5 U D.5 U 05U
AG12DRE A @] 1 UJ 55 J 1 UJ 1 UJ 1 UJ
Average 1 UJ 43.5 J 1 U 1 UJ 0.8 UJ
RPD 0.00% 52 90% 0.00% 0.00% 0.00%
DG1D D | 62 J 7B J 130 63 25U
DG1DRE D i 29 ¢ 60 J 10 J 54 J 2.5 U
Average 455 69 J 120 J 58.5 J 2.5 U
RPD 72.50% 26.10% 16.70% 15.40% 0.00%
DG2S D [ 170 J 62 J 850 25 U 25U
DG2SRE D | 70 J 70 J 730 J 25 1 25 Ul
Average 120 J 66 J 790 J 1UJ 25 UJ
RPD 83.30% 12.10% 15.20% 0.00% £.00%
DE3S D O 15 ) 15 J 43 9.6 1.8
DG3SRE D O 7.7 4 12 1 44 J 84 14 J
Average 114 J 13.5 J 43.5 J 9.5J 1.5J
RPD 64.00% 22.20% 2.30% 2.10% 13.30%
DG4S D O 34 J 57 J 99 38 25 U
DG4A4SRE D 8] 18 J 47 J 100 J 38 J 2.5 U
Average 26 4 52 J 99.5 J a8 J 2.5 UJ
RPD 61.50% 19.20% 1.00% 0.00% 0.00%
DG40-dup D O 26 J 52 J 995 J g J 2.5 UJ
DG4D-dup D 9] 19 J 46 J 100 J 39 J 25 U
Average 225 J 49 J 99.8 J 385 J 25U
RPD 31.10% 12.20% 0.50% 2.60% 0.00%
EG1S8 E { 50U 50 U 94 50 U 50 U
EG1SRE E | 50 UJ 50 UJ 95 .} 50 UJ 50 UJ
Average T UJ 1Ud 94.5 J 1 UJ 50 UUJ
RPD 0.00% 0.00% 1.10% 0.00% 0.00%
EG2D E | 49 J 170 J 12U 12 4 12 U
EGZDRE E | 19 J 130 J 20 4 12 UJ 12 UJ
Average 34 J 150 J 105 J 1 U 12 UJ
RPD 88.20% 28.70% 181.00% .00% 0.00%
EG3S E O 5U 29 J 5U 5U 5U
EG3SRE E O 5 UJ 12 J 5 U 5 UJ 5 U
Average 1 UJ 205 J 1 UJ 1 UJ 5UJ
RPD {.00% 82.90% 0.00% 0.00% 0.00%




TABLE II-CVOC: RESULTS OF ANALYSES OF SAMPLES COLLECTED

MARCH 1999
Woll Gate Loc Depth 1,1-Dichloro 1,1-Dichlore 1,1,1-Tri Trichloro Tetrachloro
ethens ethane chloroethane ethene ethene
ug/l ug/l ug/l ug/l ug/l

VES 7 70 200 5 5
EG4D E O D 50 U 56 J 50U a0 U 50 U
EG4DRE E Q D 50 UJ 66 J 50 UJ 50 UJ 50 L
Average 114 61 J 1 Ud 1 UJ 50 UJ
RPD 0.00% 16.40% 0.00% 0.00% 0.00%
MW-301 Source 360 J 1,600 2,000 50U 52
MW-516  Source 22 ) 330 J 130 1 U 130
MW-001 Fringe 23 48 27 1U 3.2
MW-003  Fringe 1J 1.7 J 0.5 UJ 1 UJ 0.5 UJ
MW-010  Fringe 4.7 10.3 94 338U 25U
MW-310 Fringe 051 05U 14 05U 4.4
MW-401S Fringe 0.5 U 8.8 0.7 05U 0.56
MW-89-8 Fringe 1UJ 1UJ 0.5 UJ 1UJ 0.5 UJ
MW-003 Fringe 1.4 J 2 0.5 U 0.5 U 05U
MW-003RE Fringe 0.7 J 1.3 J 1 UJ 0.5 UJ 0.5 UJ
Average 1J 1.7 J 0.5 UJ 1UJ 0.5 14
RPD 74.00% 41.20% 0.00% 0.00% 0.00%
MW-010  Fringe 45 J 11J 88 4 25U
MW-010RE Fringe 48 J 96 J 100 J 36J 25U
Average 4.7 J 103 ) 94 J 38J 25 UJ
RPD 6.40% 13.60% 12.80% 10.50% 0.00%
MW-89-6  Fringe 0.5U 0.5 U 05U 2.5 U 0.5U
MW-89-6R Fringe 2.5 UJ 0.5 UJ 1 UJ 0.5 UJ 0.5 Ul
Average 1UJ 1) 0.5 UJ 1UJ 0.5 UJ
RPD 0.00% 0.00% 0.00% 0.00% 0.00%
MW-516  Sourca 22 300 J 140 25U 120
MW-516DL Source 22 360 J 120 5U 140
Average 22 J 330 J 130 14U 130
RPD 0.00% 18.20% 15.40% 0.00% 15.40%

Note: When compound is undetected, as indicated by a U, detaction limit is shown,

is used in calculations.

but defauit vatue of 1 ug/l

Severn Trent Laboratories coliected and analyzed samples. Environmental Standards Inc. validated data.




TABLE [lI-CVOC: RESULTS OF ANALYSES OF SAMPLES COLLECTED

JUNE 1999

Wall Gate Loc Depth 1,1-Dichloro  1,1-Dichloro 1,1,1-Tri Trichlaro Tetrachiaro

athene ethane chloroathane ethena ethane

ug/l ugfl g ugil ug/l
VES 7 70 200 5 5
AGHID A | 8] 254U 0.5 L 3 0.5 U G.4
AGD25 A ] S 05U 375 05U 05y 2.8
AGO3ID A 2 D 05 L 1.2 1.1 2.5 U 050
AGD4S A O 5 05U 0.5 1) 05U 0.5 U 0.5 U
AGO5S A 1 ] 10 17 300 10 U mu
AGORD A | @] B4 50 1,700 50 U 30 U
AGQJ7S A, 0 8 2.5 U 72 25U 25 U 25U
ABOBD A, 2 D 12 340 13 10U 16U
AGOIO A | B 15 J 22 250 5 U 5.2
AG10S A | 5 334 6.5 a1 3.8 25 1
AGI11S5 A o 5 0.5 UJ 13 0.5 U 0.5 U 054
A312D A o O 0.5 ) 11 0.5 0.a L g.5u
Remaoval % 84% -351% H9% 2% 55%
Ave influent 16.4 16 3N 1.5 U 2.9
Ave affluent 11U 73 kHY) 1y 11
CG1D D f D 29 ) 59 180 51U 5Uu
DG25 D | 3 70 J 42 580 12 U 12 U
DG3S D o & 43 J 76 120 250 5
DG4D D 0 D 40 59 230 43 5 U
Rsemaval % 16% -34% 59% -2100% -200%
Ave influent 50 51 4.30 1 T U
Ave affluent 41.5 B7.5 175 e 3U
EG15S E | 3 14 J 204 97 2 UJ 2 UJ
EGZD E | ["] 22 J 110 25U 25 U 25U
EG3S E 0 8 05U 9 Q.50 05U a5 U
EG4D E QD 50 UJ a8 J 50 UJ 50 U 50 U
Remoaval % 94 % 25% 958% 0% 0%
Ave influent 18 65 439 1 U 1L
Ave effluent 14 485 J 10U iU iU
WG1D West | 8] 0.5 U .56 7 0.5 U 0.87
WG23 West | S 05U 0.63 8 0.5 U 1.7
WG3Ss West O 8 054U 1.8 5.3 054 .51
WE4D West © D 05U 1.3 2.4 0.5 U 054y
Removal - 0% -161% 49% 0% J6%
Ave influer. 1T U 06 8 1 U 1.2
Ave effluent iU 1.6 3.9 11U 0.8 U
QcC
AGIDMS A ) D 18 21 23 18 29
AGIOMSD A | O 18 21 24 21 25
Averaga 18.5 21 23.5 18.5 245
RFD 2.40% 03.00% 4.30% 15.40% 4.10%
DG4DMS D o D 240 260 420 E 240 210
DG4DMSC D 0 D 25 27 45 E 24 21
Average 132.5 143.5 2325 E 132 1155
RPD 162.30% 162.40% 161.30% 163.60% 163.60%
MW-301  Sourge G670 2,300 5,400 100 U 130
MW-516  Saurce 26 440 200 10 U 200
MW-001  Fringe 2 22 38 0.5 U 8.1
MW-003  Fringe 1.3 1.7 0.86 05U 4.5 U
MW-010  Fringe 57 16 34 4.1 0.87
MW-310  Fringe 0.51 0.6 13 0.5 U &
MW-4015 Fringe D5 U 1.3 kX:] 05U 0.5
MW-89-6  Fringe 0.5 1) 05U 0.5 U 05U 05y

Note: When compound is undetected, as Indicated by a U, detection limit is shown, but default value of 1 ugfl
is usad in calculations, .

Severn Trent Laboratories collected and analyzed samples; Environmental Standards, inc., validated 100% of
the data.



TABLE IV-CVOC: RESULTS OF ANALYSES OF SAMPLES
COLLECTED SEPTEMBER 1999

Wall Gate Loc Depth 1,1-Dichlaro 1,1-Dichlera 1,1,1-ﬁ Trichloro Tetrachloro
ethene ethane chlorosthane ethene ethene
ugfi ug/l ugil ug/l ugl

VES 7 70 200 5 5
AGD1D A | D 05U 05U 2.4 05U 11
AGG25 A | 5 0.5 U 0.5 U 05U 05U 1.3
AGR3ID A o D 05U 1.2 0.65 0.5 U 05U
AGO4S A Q0 5 05U 0.5 U 05U 05U 05U
AGQ5S A i 5 37 63 1,100 25U 251
AGOED A | D 180 100 4 000 100 U 1006 U
AGO7S A 0 8 05U 28 05U 05U 05U
AGOBD A O 0 11 270 5U 5U 5U
AGOID A | D 53 37 570 25U 25U
AG105 A | S 32 73 460 10 U 11
AG115 A [ 05U 38 05U 05U 05U
AG12D A Q D 0.5 U 19 05U 0.5 U 0.5 U
Removal % 895% -29% 100% 0% 77%
Ava influent 50.7 46 1,022 1 U 44
Ave effluent 27U 58 09U 1U 1U
DG1D D { D 90 J 110 J 390 J 160 J 10 UJ
DG2S D | 5 200 130 1,300 25 U 25
DG3S 0 C 8 12 17 9.1 11 3.5
DG40 D 0O D 16 130 130 22 5.9
Remavai % 90% 39% 92% B7% 64%
Ave influent 145 120 845 81 13 U
Ave effluent 14 73.5 69.6 11.6 47 U
EG1S E ! S 25 41 99 25 U 25U
EG2D E i 0] 32 150 10 5U 50U
EG3S E o 8 05U 11 05U 05U 0.5 U
EG4D E Q D 50 U 50 U 50 U 50 U 50 U
Removal % 97% 94% S8% 0% 0%
Ave influant 31 96 55 1 U 1l
Ave effluent iU 6 J 1 U) 1U 1 UdJ
WGI1D West | D 1.1 6.2 46 iU 2.4
WG2S West | 5 0.82 12 18 1 13
WG3s West O § 0.5 U 12 1.1 051U .95
WG4D West O D 05U 7 1.2 05U 05U
Removal % 45 4% 26% 0% B7%
Ave influent 14U 9.1 32 1UJ 7.7
Ave effluent 1U 95 1.2 1U 1U
MW-301  Source 320 1,800 1,800 50U 130
MW-516 Source 6.1 100 62 25U 82
MW-001  Fringe 33 30 120 25U 4.2
MW-003  Fringe 14 22 1.6 050 05U
MW-010  Fringe 57 16 4 4.1 0.87
MW-310  Fringe 05U 054 3 65U 2.4
MW-4018 Fringe 0.5 U 0.5 U 05 05U D5 U
MW-89-6 Fringe 05U 0.5 U 05U 0.5 U 0.5 U

Note: When compound is undetected, as indicated by a U, detection limit is shown, but default vaiue of 1
ug/l is used in caiculations. .

Sevemn Trent Laboratories collected ang analyzed samples; Environmental Standards, Inc., validated
100% of the data.




TABLE V-CVOC: RESULTS OF ANALYSES OF SAMPLES COLLECTED

DECEMBER 1999

Well Gate Loc Depth 1,1-Dichlaro 1,1-Dichloro 1,1 1-Tri Trichlaro Tetrachloro

ethene ethana chloroethana ethene ethane

ug/l ug/l ugfl ug/l ug/!
VES 7 70 200 5 5
AGO1D A | 5] 05U 1.8 14 05U 9.5
AGO2S A [ S 0.5 U 31 1.8 050 05U
AGO3D A O D 054U 2.4 0.76 05U 0.5 U
AGO4S A 0O s
AGOSS A | 5 12 100 420 10 U 10 U
AGOBD A | D 120 140 X 3,600 100 U 100 1)
AGO7S A 0O 5 5U 20 9 U 5U 5 U
AGOBD A g D 10 130 25U 25U 254
AGQAD A | D 49 85 1,200 25 U 25U
AG105 A i S 5U 87 270 5U 5U
AG115 A o 5 05U 15 05U 05U 05U
AGI2D A 0O D 1 U 33 14U 14U 11U
Removal % 92% 16% 100% 17% 56%
Ave influent 30.7 40 918 1 U 2.4
Ave effluent 2.3 33 0.8 0.8 U 0.8
DG1D D I D 48 73 130 95 Y]
DG2S [ ! S 180 98 1,300 251 25 U
DG3S D 0O 8 64 70 230 5U 5U
0G40 D Q D 70 85 280 5 U 5t
Ramoval % 41% 9% 64% 98% 0%
Ave influent 114 86 715 49 1
Ave effiuent 67 77.5 255 1 1
EG1S E { S 100 U 100 U 120 X 100 U 100 U
EG2D E | D 38 140 64 10 U 10 U
EG3S E C 8 1U 15 1U 1 U 1 U
EGAD £ O D 10 X 47 U 10 U 10 U MU
Removal % 72% 89% 99% 0% 0%
Ave influent 20 71 a2z 1 1
Ave effluent 5.5 5] 1 1 1
WGE1D Wast | 0 50U 32 280 sy 100
WGE25 West | S 12 U 54 530 12 U 210
WGE3S Wast O S 25U 170 32 25U 40
WE4D West G D 25 U 65 7 25U 53
Removal % 0% -173% 95% 0% 85%
Ave influent 1 43 405 1 155
Ave effluent 1 117.5 16.5 1 22.7
MW-301 Sourca 300 1,600 1,900 50 U 95 X
MW-516 Source 8.4 X 160 32 54 83
MW-001 Fringe 1u 1U 3.5 tu 1.7 X
MW-003  Fringe 8 11 0.87 X 05U 05U
MW-010  Fringe
MW-310  Fringe 050 0.5 U 5.9 0.5 U 23
MW-4018 Fringe 0.5 U 05U 0.8 0.5 U 05U
MW-89-6  Fringe Q50U 05U 050 0.5 U 0.5 U

Note: When compound is undetected, as indicated by a U, detection limit is shown, but default value of 1

ug/l is used in calculations. .

Severn Trent Laboratories collected and analyzed samples.




TABLE VI-CVOC: RESULTS OF ANALYSES OF SAMPLES
COLLECTED MARCH 2000

Well Gate” Loc Depth 1,1-Dichloro 1,1-Dichlora 1.1,1-Trl Trichlorc _ Tetrachloro
ethena ethane chlaroethane ethene sthene
ug/l ugl! ug/l ugfl ug/l
VES 7 70 200 5 5
AGO1D A | D 11 13 X 33D 1U 13D
AGDZS A [ S 05U 1.2 05U 05U 12 X
AGQ3D A O D 050U 18 05U 05U 05 U
AGO4S A Q 8 0.5U 05U 05U 05U 05U
AGDSS A [ S 5U 5U 190 D 5U 5 U
AGOGD A | D 140 D 78 D 2700 D 50 U 50 U
AGO7S A 0O 8§ 1 U 39D iU 1 1U
AGOBD A o D 11D 200 D 5U 54U 5U
AGOSD A i O 110 D 200 D 1,200 D 25U 25 U
AG105 A | S 76D 23D 140 D 25U 25U
AG118 A 0O 5 25U 120 D 25U 25U 2.5 U
AG12D A G D 25U 130 D 25U 251 25U
Removal % 94% -67% 100% (% 67%
Ave influant 43.4 51 71 1 U 3
Ave effluent 2.7 85 1 1U 1
DG1D D | D 77D 83D 250D 190 D 5U
DG2S D | S 250 U 250 UJ 12,000 D 250 U 250 U
DG3S D O 8 130 D 140 D 1,200 D 25 U 25U
CG4D [B] C D 80 D 820 420 D 10U 10U
Removal % -144% -136% 87% 59% 0%
Ave influent 39 47 6,125 96 1
Ave effluent 95 111 810 1 1
EG1S E | bS] 50 U 50 U 50 U 50 U 50 U
EG2D [~ I D 300D 120 D 24D 12 U 12 U
EG3S E C 8 5U 18 D 5U 5U 5U
EG4D E O D 25U 254U 25 U 25U 25 U
Removal % 94% 84% 92% 0% 0%
Ave influant 16 61 13 1 1
Ave effluent 1 9.5 1 1 1
WG1D West | D 0.69 1.7 26 05U 13
wWG2S Wast | S 05U 25 23 05U 9.8
WG3S West O § 05U 21 25 05U 12
WGG4D West O D 0.72 21 20 05U 9.9
Remaval % -2% -900% 8% 0% 4%
Ave influent 0.8 2.1 25 1 11.4
Ave effluent 0.9 21 22.5 1 11
MW-301 Source 250 D 1,300 D 2,100 D 50U 76 X
MW-516 Source B7 0D 140 D 51D 25U 720D
MW-001 Fringe 05U 0.54 7 05U 1.1
MW-003  Fringe 0.5 U 0.52 0.5 U 0.5 U 05U
MW-010  Fringe 05U 1 8.3 05U 05U
MW-310  Fringe a U 530 200 D 5U 22D
MW-4018 Fringe 0.5 U 11 8.4 05U 12
MW-88-6 Fringe Q5 U 05U 05U 035U 0.5 U

Note: When compound is undetected, as indicated by a U, detection limit is shown, but default value
of 1 ugfl is used in calcutations. .

Severn Trent Laboratories collected and analyzed samples.



TABLE VII-CVOC: RESULTS OF ANALYSES OF SAMPLES COLLECTED

JUNE 2000
Well Gate Loc Depth 1,1-Dichlorg 1,1-Dichlore  1,1,1-Tri Trichloro Tetrachioro
ethene aethane chloroethane ethene ethene
ug/l ug/l ug/l ug/l ug/l

VES 7 70 200 L) 5
AGDID A { ] 05U 05U 8.7 05U 12
AGO2S A [ 5 0.5 U 05U 05U 0.5 U 2.1
AGO3D A O D 05U 34 05U 05U 05U
AGO4S A 0 5 05U 05U 05U 05U 05U
AGO55 A | S 23D 18 O 550 D 10U 13D
AGOBD A ! D 150 D 100 D 3900 D 100 U 100 U
AGQTS A Q S 15D 600 D 39D 10 U 10 U
AG08D A O D 21D 690 D 10U 10 U 10 U
AGOSD A | D 25 47 270 5 U 8.5
AG10S A | S 1.3 2.8 3.3 05U 0.86
AG11S A 0O 5 0.5 U 24 05U 05 U 05U
AG12D A G D 05U 16 05U 045U 0.5 U
AG130 35 160 52X 25U 250U
Removal % 81% -654% Q9% 0.0% B84%,
Ave influent 34 25 789 1.0 6.2
Ave effluent 6.2 213 7.0 1.0 1.0
DG1D D | D 58 D 710 320D 130 D 10 U
DG2S D | 5 36 21 240 5U 11 X -
DG3S D cC s 12 28 68 25U 6.8
DG4D D Q D 760 910D 630 D 25U 25U
DG5D 1.4 35 10U 10U 1U
DGES 3.1 24 0.5 U 0.5 U 0.5
Remaval % 51% 3% 38% 98% 59%
Ave influent 47 48 280 B55.5 B
Ave sffluent 23 45 175 1 2
EG1S E i ) 18 30 100 25U 251
EG2D E | D 8% 230 11 5U 5U
EG3S E 0O s 54X 30 a4y 5U 5U
EG4D E Q D 6.8 X 48 5U 5U 54
Removal % B8% 70% 98% 0% 0%
Ave influent 52 130 58.5 1 1
Ava effluent 6.1 39 1 1 1
WG1D West | D 05U 05U 7.8 05U 46
WG2S West | 5 0.5 U 1.8 5.4 0.5 U 36
WG3S West O S 0.5 U 3.7 05U 054 1.5
WG4D West O D 05U 6.9 1.9 05U 2.4
Removal % 0% -279% 78% 0% 52%
Ave influent 1 1.4 6.6 1 4.1
Ave effluant 1 53 1.45 1 1.95
MW-301 Source 330 O 1,800 D 2,800 O 50 U 110 DX
MW-5168 Source 13D 2680 D 140 D 5U 270 D
MW-001 _ Fringe 1.2 2 11 05U 31
MW-003 Fringe 1.2 1.8 05U 051 05U
MW-010  Fringe 100 D 160 D 720 D 12 U 12 U
MW-310  Fringe 1U 1U 39 1U 11
MW-401S Friljge_ 05U 1.6 1.5 05 U 1.6
MW-89-6 Fringe 05U a5 U 0.5 U 05U 054




TABLE VIII-CVOC: RESULTS OF ANALYSES OF SAMPLES COLLECTED

SEPTEMBER 2000

Well Gate Loc Depth 1,1-Dichlore 1,1-Dichloro 1,1,1-Trl Trichloro Tetrachloro

atheng ethane chloroathane  ethene ethane

ugfl ug/l ug/l ug/t ug/f
VES 7 70 200 5 5
AGO1D A i D 0.65 0.5 0 4.8 05 U 15
AGD2S A | 5 0.5 U 051 05U 05U 0.5 U
AGOID A O D s u 1.5 0.5 U 05U 05U
AGO4S A O 5
AGDSS A | S 24D 6.1 D 510 DE 51U 11 D
AGOBD A f D 300D 180 D 3.000 DE 5L D
AGO?S A Q S 4.4 DJ 19 D 52D 5U 5 U
AGQBD A O D 7.9 330 50U 54U 5U
AGQSD A | D 98 D 180 D a0l DE 5L B0
AG10S A | S 21 93 200 S U 5U
AG11S A O 8 05U 24 05U 0.5 4 05U
AG12D A O D 05U 17 0.5 U 05U 05U
AG13D A Q D 14 180 3 50 G4
Removal % 94% -8% 98% 14%, 96%
Ave influent 74 I 769 1 19
Ave effluent 4.2 83.1 12.4 0.9 0.9
DG10 D | [n] 81 D 140 D 440 DE 110 D 54
DG25 O [ S 170 D 110 D 1,000 DE 5 U 22D
DG35 D 0 5 21 45 27 U 6.7
DG4D D oD 120 O 170 D 780 DE 13D 830
DG5D D C D 0.72 18 05 U 05Uy 0.5 U
DGES D 0O S 2.7 39 05U 0.5 U 0.5 U
Removal % 72% 14% 44% 87 % 30%
Ave influent 131 125 720 56 12
Ave effluent 38 108 404 7 8
EGI15 E ! S 8.0 16 52 25U 25U
EG2D E | D 30 160 P 5 U 5U 5U
EG3S E o 8 50U 76 P 5U 54 5U
EG4D E O D 38D 53 D 1U 1U 1
Removal % B7% 66% 96% 0% 0%
Ave influent 19.0 28.0 26.5 1.0 1.0
Ave effluent 2.4 30,3 1.0 1.0 1.0
WGID West | D 0.93 3.7 97 05U 9.2
WE2S West | 5 1.0 1.1 10 05U 5.4
WGE3s West O S8 0.83 5.3 1.6 05U .5 U
WG4D West O D 0.5 U 10 0.81 0.5 U 0.92
Removal % 5% -219% 88% 0% 87%
Ave influent 1.0 24 88 1.0 7.3
Ave effluent (.9 77 1.2 1.0 1.0
MW-301  Source 250D 1,200 DE 1,100 DEP 5U 71 DF
MW-516 Scurce 41 JP 80 P 88 54 100
MW-001  Fringe 0.54 1.6 8.6 P 05Uy 14 P
MW-003__ Fringe 3AP 11 054 05U 0.5 U
MW-010  Frings
MW-310  Fringe 251U 25U G2 P 25U 77 P
MW-4015 Fringe 0.5 U 0.12 JP 11P 0.5 U 0.5 U
MW-89-6 Fringe 05U 054 0.5 U 0.5 U 05U

Note: When compeound is undetected, as indlcated by a U, detection iimit is shown, but defauit value of 1 ug/l
is used in calcuiations,

Sevarn Trent Laberateries collacted and analyzed samples.



TABLE I-MIN: RESULTS OF ANALYSES OF SAMPLES COLLECTED NOVEMBER

1998

Gate Loc Depth Typa  Calcium iron Magnesium Manganese Potasium  Sodium
Well ugfl ugfl ugfl __uail _ug/l ug/l
AGOID A ' D Filtered 17,100 268 4,980 B 780 1,690 B 25.400
AGO2S A i S Filtered 16,700 3,200 43870 B 5,380 845 B 17,400
AGO3D A Cc D Filtered 19,400 46 U 4740 B 5,210 1370 B 22,600
AGO4S A Q 8§ Filtered 21,400 1,400 4850 B 12,000 1,000 B 15000
AGDSS A i S Filtered 17,500 424 J 3,230 B 4.830 885 B 13,800
AGOBD A I D Filtered 15,800 55 B 3,900 8 286 1520 B 32,400
AGOTS A 0 5 Filtared 12,800 104 J 1,520 B 38 u 1,480 B 17,300
AGOBD A O D Filtered 15,300 71 BJ 2,400 B 1,180 20708 19800
AGDID A | D Filtered 8,360 98 BJ 1,730 B 526 472 B 3,500 B
AG10S A 8 Filterad 20,200 280 J 3370 B 1,170 1,320 B 12,800
AG11E A O 8 Filtered 13,000 320 J 1870 B 204 1,080 B 8.760
AG12D A C D Filtered 14,100 134 J 1.450 B 605 955 B 5.240
Remaoval % 15,972 580 3,251 2,764 1,224 16,233
Influsnt 15,943 821.J 3680 B 2,329 1,122 B 17,683
Effluent 16,000 338 J 2822 B 3,200 1,326 B 14,783
DG1D D | D Filtered 49,800 g u 9.560 4,620 2,360 B 15.400
D323 D I 8 Filtered 18,200 39 U 3,230 B 5,410 1,060 B 7.250
DG3s D 0 8 Filtered 13.200 85 BJ 2,390 B 2,110 1,120 8 7,800
DG4D ] O D Filtered 20,600 39U 4,090 B 10,800 1,480 B 11,100
Removal % 25450 22 4918 5,985 1,505 10,413
Influent 34.000 1 6.595 B 5515 1,710 B 11,325
Effluent 16,900 43 3,240 B 5,455 1,300 B 9,500
EG18 E { S Filtered 23,100 40 BJ 6,740 5,680 2490 B 11,500
EG2D E [ D Filtered 50.500 39y 11,700 1,150 22108 23,700
EG3S E C S Filtered 14,400 78 BJ 3,520 8 6,550 851 B 6.020
EG4D E O D Filtered 47.200 11U 8.500 368 1.600 B 15,300
Removal % 33,800 30 7,865 3437 1,788 14,130
influant 36,800 21 9,220 B 3.415 2,350 B 17,800
Effluent 30,800 39 6510 B 3,459 1226 B 10,660
WG1D W D Filtered 17,200 67 BJ 35208 594 1,040 B 21,700
WG2S W | 8§ Filtered 22,500 39 U 4,490 B 744 1,110 B 20.200
WG3S W O 8 Fittered 14,300 39 U 20208 1,060 994 B 21.800
WG4D W 0O B Filterad 22,400 46 U 3.910 B 839 1470 B 41,600
Removal % 19,125 18 3,485 809 1,154 26,325
Influent 19,900 34 4,005 B 669 1,075 B 20,950
Effluent 18.350 1 2965 B 850 1,232 B 31,700
QC
AG12D Filtered 13,700 125 J 1.410B 614 922 B 5,160
AG12D-dup Filtered 14,500 142 J 1,480 B 585 988 B 5,320
Average 14,100 134 1,450 605 855 5,240
RPD 5.70% 12.70% 5.50% 3.10% 6.90% 3.10%
EG4D Filtered 46,600 g v 9,390 366 1,450 B 15,200
EG4D-dup Fittered 47,800 39U 9,610 370 1,750 B 15.400
Average 47,200 1 9,500 368 1.800 15,300
RPD 2.50% 0.00% 2.30% 1.10% 18.80% 1.30%

Note: When compound is undetacted, as indicated by & U, dataction limit is shown, but defauit value of 1 ug/ is used in

calculations.



TABLE ll-MIN: RESULTS OF ANALYSES OF SAMPLES COLLECTED MARCH 1999

Gate Loc Dem—h'?ype Calcium Iron Magnesium Manganese Potasium  Sodium

Well ug/l ug/l ug/l ug/l ug/fl ug/|
AGHD A | D Filtered  11.900 1703670 34 1010 73,500
AGO2S A [ S Filterad 12,900 7,500 4,400 6,420 816 14,500
AGO3D A o D Flltered 10,800 17 U 2,460 4.870 668 20,000
AGD4S A 0O 5 Filtered 25,100 2,310 5,620 9,410 672 9,550
AGDSS A i 3 Filtered 13,000 1,000 U 2.490 3,730 1,180 23,600
AGOED A [ D Fiitarad 15,600 17 U 3.930 239 991 35,100
AGO7TS A 0O _§ Filtered 8,990 17 U 1,720 23 1,030 17,300
AGQED A 0 D Filtered 13,100 17 U 2,350 608 1,260 19,300
AGOSD A [ D Filterad 6.520 1U 1,470 317 1U 3.200
AGI0S A I 8 Filtered 12,90G 17 U 1,800 598 556 4,520
AGT1S A ] Filtered 7,560 17 U 871 38 547 3.940
AG12D A O D Filtered 7.000 151 U B41 198 355 U 6.640
Average 12,114 818 2,635 2,215 711 15.096
Influent 12,137 1.251 2,960 1,806 726 17,403
Effluent 12,092 386 2,310 2,525 896 12.788
DG1D D I D Filtered 40,800 17 U 8,260 2,800 1,510 7,280
DG23 D [ S Filtered 17.300 71 u 297¢ 2,980 261 4,610
DG3S D 0O 3 Filtered 13,600 2,380 2,480 1.410 603 8,330
DG4D D O D Filtered 25,200 J 1U 5,235 J 4,625 J 1,380 B.450
Average 24,225 596 4,736 2 856 984 7.170
Influent 29,050 1 5,815 2.895 936 5,950
Effluent 19,400 1,191 3,858 J 3,018 J 992 8,380
EG15 E | ] Flitered 29,200 27 U 8,420 8,190 2,000 11.800
EG2D E | D Filtered 46,800 17 U 11,000 1,800 2,190 11,000
EG3S E O 3 Filtered 17,100 17 U 6,430 1,876 1,520 7,130
EG4D E O D Fiitered 3,140 17 U 8.010 208 1,210 14,800
Average 24,060 1 7,965 3.017 1,730 11,133
Influent 38,000 1 9,710 4,995 2,095 11,300
Effluent 10,120 1 8,220 1,039 1,365 10,865
WG1D W D Filtered 35,600 188 U 8,580 249 2,130 65,000
WG23 W 5 Filtered 34,100 2194 8,690 3.070 1,160 24,700
WGE3S W 0 5 Filtered 22,700 ETARY] 3,17C 4,700 7,760 44,900
WG4D W o D Filtered 22,500 559 U 5,320 266 1,580 45,100
Average 28,725 1 5.8940 2,071 3,175 44,825
Influent 34,850 1 7,635 1.660 1,675 44,850
Effluent 22,800 1 4,245 2,483 4,675 45,000
Qc

AGQID Filtered 6,350 171U 1,420 320 355 U 3,080
AGO9D-dup Filtered 6,690 17 U 1,520 314 355 U 3,320
Average 6,520 1 1,470 317 i 3,200
RPD 5.20% 0.00% 6.80% 1.90% 0.00% 7.50%
DG4D Filtered 22,000 J 18 U 4,570 J 9.770 J 1,320 8,870
DG4D-dup Filterad 28,400 J 17 U 5,800 J 3,480 J 1,440 8,030
Average 25,200 1 5,235 4,625 1,380 8.450
RPD 25.40% 0.00% 21.60% 49.50% 8.70% 9.90%

Note: When compound is undetected, as indicated by a U, detection {imit
in calculations.

is shown, but default value of 1 ug/l is used




TABLE Ill-MIN: RESULTS OF ANALYSES OF SAMPLES COLLECTED JUNE 1999

Gate Loc Depth_fype Caicium Iran Magnesium  Mangansse Potasium  Sadium

Well ug/l ugfl ug/l ug/l ug!l ug/l

AGMD A | ) Filtered 11,100 422 3,500 214 1,080 20,600
AGDZS A ! 5 Filtered 9,130 12,200 2,810 2,150 816 15,800
AGD3D A O D Fiitered 11,200 194 2,290 5,760 650 20,300
AGO4S A 0 8§ Filtered 13,000 5,940 2,140 12,200 1.700 24700
ABOSS A | 5 Fillered 14,800 4 ) 2,590 1,400 1,480 31,000
AGOSD A i D Filtered 15,200 17y 3,670 203 2,080 32,100
AGO7S A O 3 Filtered 8,610 28 J 2,130 294 1,180 18.500
AGQ8D A C D Filtered 10,800 17 U 1,630 8§03 1,470 23,200
AGOSD A | D Filtered 9,090 116 J 1,870 418 360 3,840
AG10S A 15 Filtered 13,800 85 U 1,880 866 898 5,880
AG118 A c 5 Filtered 7.430 376 847 32 865 5,880
AG12D A O D Filtered 6,470 140 J a87 &3 458 7.740
Average 10,978 1,708 2177 2,017 1.083 17,471
Influent 12,203 2,136 2,700 875 1.116 18,222
Effluent 9,752 1.280 1,654 3,159 1,051 16.720
DG1D D t D Filterad 40,900 vy 8.580 2,430 1,340 5.830
DGE28 D | ] Filtered 16,400 68 U 2.780 2,340 482 3.500
DGE3s D O 8 Filtered 19,100 17 U 3.544 2,040 440 4.530
DG4D D 0 D Filtered 16,600 17 U 4,050 4,680 1,340 2.000
Average 24,000 1 4,748 2,873 801 5715
Influent 28,650 1 5,680 2,385 g1 4,665
Effluent 18,350 1 3,815 3,360 830 8,765
EG1S E Il 8 Filtered 24,900 392 7.010 7.880 2,520 11.600
EG2D E i D Filtered 47,500 17 u 11,100 1.620 2,550 13.200
EG3S E O 8§ Fiitered 19.700 17 U 5,880 1,470 2.240 7,890
EG4D E o D Filtered 32,000 57 U 5,780 252 8933 13,300
Average 31,025 99 7,693 2,806 2,061 11.523
Imfluent 36,200 1597 9,055 4,750 2,635 12,400
Effluent 25,850 1 6,330 861 1,587 10,645
WG1D W | D Filtered 37,000 17U 8,320 1,200 1.830 88,100
WG28 W 1 5 Filtered 29,700 292 J 7.220 1,160 1,820 75.600
WG3S W 0 85 Filtered 30,300 17 U 8,120 1,850 1,890 59.800
WG4D W O D Filtered 23,000 17 U 5,930 1,400 1,810 86,800
Average 30,000 74 6,898 1,403 1,678 72,575
Influent 33,350 147 7770 1,180 1,855 51,850
Effluent 26,650 1 6,025 1,625 1,800 63,300

Note: When compound is undatected, as indicated b

calculations.

Y a U, detection imit is shown, but default value of 1 ug/l is used in




TABLE IV-MIN: RESULTS OF ANALYSES OF SAMPLES COLLECTED SEPTEMBER

1999
Gata Log Dapth_ﬁpe Calclum Iron Magnesium Manganese Potasium Sodium

Well ug/l ug/l ug/l ug/l ugf| ug/l
AGMD A I D Filered 14,700 1,120 4,630 225 1,250 22,900
AGO25 A I S Fiitered 20,800 22,000 8,640 1,890 1,120 29.400
AGOID A o D Filtered 12,200 676 2,130 3,360 581 19,800
AGOHS A QO S Filterad

AGOSS A [ 5 Flitered 15,000 287 J 2,990 1,840 1,600 38,100
AGOSD A [ o] Filtered 18,800 15 U 4,760 316 2,410 35,500
AGOTS A 0 S Filtered 20,600 1,630 3,030 3,340 1,410 20,800
AGOBD A O D Fiitered 21,400 15U 3,280 549 1,680 22,800
AGOOD A | D Filtered 11,200 280 J 2,460 387 1,500 4.800
AGIOS A I 5 Filtered 18,700 15U 3,250 1,380 1,710 12,100
AG118 A o § Filtered 7,580 15U 606 6 U 856 12,000
AG12D A C D Filtered 9,150 15 U 975 70 580 11,100
Average 15,557 2,167 3,168 1,114 1,328 20.845
Influent 16,700 3,948 4,138 1.008 1,588 23,800
Effluent 14,185 385 2,004 1,220 1,003 17,300
DG1D D ! D Filtered 38,800 15U 8,830 4,540 1870 10.700
DG25 D | S Filtered 21,500 457 3,740 2,460 555 5,180
LG33 ] 0O 5 Filtered 13,800 15U 2,750 2,520 393 6,070
DG4D D O D Filtered 21,100 15U 3,870 2,520 1,810 6,930
Average 23,775 115 4,833 3,010 1.107 7,223
Influent 30,050 229 6,285 3,500 1,213 7.945
Effluent 17.500 1 3,380 2,520 1,002 6,500
EG13 E | S Fiftered 26,300 958 6,740 7,200 2,410 11.300
EG2D E ! D Filtarad 45,500 15 U 10,600 1,440 2,110 11,800
EG35 E c 8 Filtered 16,600 16 U 5,520 1,270 2,730 5,030
EG4D E Q D Filtered 33,700 15 U 5,540 275 1.210 15,800
Average 30,528 241 7,100 2.546 2115 12,008
Influent 35,900 480 8670 4,320 2,260 11,600
Effluent 25150 1 5,530 773 1,970 12,415
WiG1D W C Filtered 40,300 15U 9,180 898 2,240 93,400
WGE25 W 3 Filtarad 31,100 2,130 g,400 13,400 1,220 50,000
WG3S W O 8 Fiitered 53,000 7.790 13,800 14,600 2,620 71,200
WG4D W O D Filtered 37.700 59 J 10,700 9,050 2.560 88,600
Average 40,525 2,495 10,520 8,487 2,160 75,800
Influent 35,700 1,068 8,790 7,749 1,730 71,700
Effluent 45,350 3,924 12,250 9,825 2,590 78,800

Note: When compound is undetected, as indicatad b

calcuiations,

y a U, detection limit is shown, but default value of 1 ug/l is used in




TABLE V-MIN: RESULTS OF ANALYSES OF SAMPLES COLLECTED DECEMBER

1999
Gate Loc Depth Typse Calcium Iron Magnesium Manganese Potasium  Sodium

Well ug/l ugil ligﬂ ugfl ug/l ug/l
AGUID A | D Fitered 22800 418 6.920 506 1730 B 46,300
AGD2ZS A | 3 Filterad 15,400 15,800 5210 1,840 1,220 8 34.000
AGO3D A O D Filterad 20,500 1,300 2,800 B 4,030 B30 B 27,400
AGQ4S A O & Filtered

AGDSS A I ] Filtered 9,540 146 2,060 B 929 1270 B 21,800
AGOBD A ! D Filtered 18,400 65 B 43108 267 1,950 B 32,400
AGQOTS A O 5 Filtered 9,660 482 1,250 B 322 909 B 13,400
AGOBD A Q D Filtered 11,500 259 1,700 B az7 1,350 B 18,200
AGOID A ] D Filtarad 18,800 266 4,020 B 502 896 B 12,700
AG105 A | S Filtered 13.100 275 2,080 B 1,880 1,150 B 7,880
AGI1S A Q 8 Filtered 12.7::3) 59 B 1,240 B 35 931 B 6,880
AG12D A O D Filtered 8,390 114 422 B 19 845 B 11,400
Average 14,681 1,599 2,911 888 1,198 21,134
Influent 16,457 2,828 4,102 987 1,386 25,863
Effluent 12,550 369 1,482 789 973 15,458
DG1D 0] ] [N Filterad 40,100 75 8 8,750 3,680 2430 B 7,080
DG28 D | 5 Fiitered 21,300 178 3670 B 1,970 749 B 8,490
DG3S D Q0 5 Filtered 13,100 792 2,860 B 4,150 753 8 6170
DG40 D o D Filtered 26,000 288 4,940 B 4,120 1,500 B 7.190
Average 25125 268 5.055 3,480 1,458 6,728
Influent 30,700 127 6,210 2,825 1,590 6,775
Effluent 19,55Q 409 3,900 4,135 1,327 8,880
EG1S E | S Filtered 27,400 1,140 7,810 7,130 2,360 B 11,500
EG2D E [ D Filtered 54,600 106 12,900 876 2,010 B 20,700
EG3S E c s Fiitered 21,460 324 8,560 2,370 3,080 B 9.040
EG4D E O D Filterad 30,700 50 B 4840 B 216 1,260 B 14,200
Average 33,525 405 8,528 2648 2.180 13,860
Influent 41,000 623 10,355 4,003 2,185 16,100
Effluent 26,050 187 6,700 1,283 2,175 11,620
WG1D W | D Flitered 38,400 237 8,690 586 6,890 88,200
WGE2S W | S Filtered 33,100 64 B 8,280 1,970 2.040 B 70,100
WG3s w 0 5 Filtered 25,100 4,860 5,760 4730 1,380 B 56,800
WG4D W QO D Fiitered 27,700 130 7,410 2,880 1,580 B 65,600
Average 3,075 1,323 7,538 2,542 2,872 70,175
Influent 35,750 150 8.490 1,278 4,465 79.150
Effliant 26,400 2,495 6,585 3.805 1.480 61,200

Note: When compound is undetected, as indicated b

calculations,

y a U, detection limit is shown, but default value of { ug/l is used in



TABLE VI-MIN: RESULTS OF ANALYSES OF SAMPLES COLLECTED MARCH

2000
Gate Loc Dapth_?ﬁ)e Calcium lron Magnesium Manganese Potasium Sodium

Wali ug/l ug/] ug/l ug/l ug/| ug/l

AGDID A [ D Filtered 19,500 46 U 6,490 363 1,600 B 65,300
AGO25 A |5 Filtered 15,200 7,990 5.680 3.060 1,110 B 33,900
AGO3D A O D Filtered 21,600 824 4,420 8 3,120 930 B 50,300
AGD4S A o s Filtered 36,900 15,500 9,100 11,200 5.030 18,600
AGDSS A [ S Filtered 7,320 52 B 1,720 B 521 1,060 B 15,500
AGOED A | 5] Filtered 16,200 138 3,38¢ B 207 1,330 B 21,400
AGO7S A O s Filtered 4,170 B 758 467 B 7B 629 B 10,200
AGOSD A O D Filtered 6.550 124 780 B 94 1,030 B 15,400
AGOSD A [ D Filterad 15,300 134 3,670 B 464 400 B 15,000
AG10S A P § Filtered 16,600 2,700 2940 B 5,130 2,820 B 19.200
AG11S A 0O 5 Filtered 8,000 152 928 B 67 911 B 8.390
AG12D A Q D Filtered 6,660 116 419 B 11B 482 B 8,080
Average 14,617 2,317 3.334 2,354 1,445 23,440
Influent 15,070 1,835 3,880 2,291 1,387 28,383
Effluent 14,163 2,798 2,687 2417 1,504 18,497
DG1D D I D Filtared 34,000 82 B 8,310 4,120 1,950 B 10,700
DG25 D i ] Filtered 24,200 135 5,170 1,180 6378 8,880
DG3S D C 5 Filtered 18,800 1,700 4210 B 2,940 608 B 11,100
DG4D D o D Filtered 22200 538 4,580 B 4,200 1640 B 9,320
Average 24,825 492 5.568 3,110 1.209 10.245
nfluent 29,100 109 6,740 2,650 1,204 10,280
Effluent 20,550 B76 4,385 3,570 1,124 10,210
EG1S E I & Filtered 24,000 1,140 7,320 6,980 2140 B 13,600
EGZD E | M) Fiitered 45,400 69 B 11,600 1,160 4800 B 12.600
EG3sS E 0 5 Filtered 19,500 7.630 8.180 2,460 2,650 B 8170
EG4D E o D Filtered 29.400 142 4,250 B 157 1,530 B 16,000
Average 29,575 2,245 7,840 2,689 2,780 12,843
Influgnt 34,700 605 9.460 4,070 3,470 13,100
Effluent 24,450 3,886 6,220 1.309 2,090 12,585
WG1D W D Filtered 31,600 3,970 8,680 8.610 1,960 B £5.200
WG25 W |  § Filtered 23,300 19,900 9,930 13,600 1,010 B 34,400
WGE3s W 0o 8§ Filtered 15,000 15,700 3.580 B 10,400 856 B 25,400
WG4D W O D Fittered 22,600 538 6,120 4,440 12,800 50,800
Average 23125 10,027 7,330 9.263 4,157 44,975
Influent 27.450 11,835 9,810 11,105 1,485 49.800
Effluent 18,800 8.119 4,850 7,420 6,828 40,150

Note: When compound is undetected, as indicated by a U, detection limit

calculations.

is shawn, but default value of 1 ugil is used in




TABLE VI-MIN: RESULTS OF ANALYSES OF SAMPLES COLLECTED JUNE 2000

Gate Lac Depth T-y_pe Calcium Iron Magnesium Manganese Potasium Sodium
Well ug/l ug/! ugf| ug/l ug/l ug/|
AGOID A | ] Filterad 15,800 505 B 5,280 139 ~ 1,360 B 58.300
ABGDZ5 A | 5 Filtered 11,000 7.940 13508 1,450 982 B 21,000
AGO3D A O D Filtered 17,300 261 3,740 B 2,030 1470 B 54,000
AGD4S A [ Fiiterad 22,100 13,600 4750 B 7,980 919 B 30.300
AGO5S A [ S Filtered 14,100 210 4,040 B 574 1,320 B 30,500
AGOSD A | D Filtered 21,500 45.6 U 5,570 147 2,340 B 38,4040
AGO7S A v -] Filtered 10,700 456 U 2240 8B 151 1580 B 22,000
AGOSD A O D Filtered 14,200 584 B8 2180 B 219 2120 B 26,400
AGOSD A ! D Filtared 10,100 456 U 2,380 B 292 J40 B 5,460
AG105 A | 5 Filtered 14,800 7.860 3070 B 5.850 545 B 13,800
AG11S A 0O s Filtered 6.420 206 825 B 26 360 B 3550 B
AG120 A D Filtered 9,230 7788 238 8 738 527 B 5470
AGI3D A O 0 Filtered 13.000 456 U 2030 B 21.3 26580 B 25,700
Average
influent _
E'yent
DG1D D ! D Filtared 33,800 45.6 U 8,090 3.610 1,730 8 11,400
DG25 ] | 5 Filterad 20.000 107 3,900 B 1,020 570 B 4,280 B
DE3s [»] 0 5 Filtered 20,900 1,040 5,630 3,870 448 8 5.000 B
DG4D 8] o O Filtered 18,600 45.6 U 3,800 B 6,400 1,650 B 10,500
DGS0D D O D Filtered 23,000 391 3480 B 214 1160 B 21,200
DGES 8] o 8 Filterad 15,500 90.3 B 2.550 B 19 1,420 B 8,380
Average
Infiuent
Effluent
EG15 E | 8 Filtered 20,600 933 §.840 8,740 21508 14,900
EG2D E | D Filtared 58,600 45.6 U 14,400 786 1,510 B 17,900
EG3s E o 5 Filterad 20,400 3,020 7,890 1,140 2,430 B 11,100
EG4D E O D Filtered 31.800 585 B 4410 B 188 1,300 B 15,200
Average
Influant
Effluent
WG1D W [ D Filtered 15,300 314 4340 B 580 906 B 50,200
WG238 W ! S Filtered 18,200 2,930 5,420 3,860 1,030 B 42,600
WGE35 W o 5 Filtared 14,200 718 4,260 B 426 824 B 28,400
WG4D W Q D Filtered 15,800 124 4510 B 852 988 B 44,300
Average
Influent
Effluent

Note: When compound is undetacted, as indicatad by a U, detection limit is shown, but default value of 1 ug is used In calculations.



TABLE VIII-IND: RESULTS OF ANALYSES OF SAMPLES COLLECTED SEPTEMBER 2000

Nitrate N Bicar- Tatal Total
Spec as Hydroxlde Carbonate bonate  Total Phosphate Dissolved Dissaolved

Gate Loc Depth Type pH Cond Temp ORP Chlaride  Suifate N alkalinity alkalinkty alkalinity alkalinity as P Salids Oxygen
Well uSicm C mv mg/l mg/l mg/l mg/l mgil mgfl myil mg/l mg/i mg/t
Influent 7.44 279 159 5.3 35.6 10.4 1.1 1.0 1.0 43 43 0.32 108 2.2
Effluent 523 183 15.6 -155 352 0.9 0.2 1.0 18 36 kH 0.32 104 1.7
DG1D o] } O Fitered B.19 185 16.7 -47 17.4 9.5 < 02 =< 1< 1 108 108 0.08 167 9.2
DG25 D | S Filtered 7.68 257 14.6 30 77 96 < 0.2 < 1 < 1 88 83 0.29 119 20
W335 f Qg s Filtered 7.86 208 16.3 19 kR:; 03 < 0.2 < 1< 1 108 108 0.06 05 09
DGAD L Q D Filtered 7.7t 200 14.7 43 17.5 51 < 02« 1< 1 100 100 0.06 140 8.6
DGSD 0] O D Filtered 8.6B 163 135 -36 12.2 0.5 < 0.2 < 1< 1 108 108 0.21 132 0.9
DGES 1] [ Filtered 8.58 99 16.8 10 4.5 0.3 < 0.2 « 1< 1 48 48 < 0.1 94 2.3
Removal % 5% 0% 5% 167% 9% 758% 0% 0% 0% 13% 13% 50% 15% 30%
Influent 7.94 221 15.7 -G 12.6 9.6 0.2 1.0 1.0 ) 98 .19 143 5.6
Effluent 8.32 154 14.8 B 11.4 2.0 0.2 1.0 1.0 a5 BS .09 122 39
EG1S E | ] Filtered 6.54 232 15.1 13 28.9 11.4 04 < 1 =< 1 76 76 01 152 23
EG2D E } o] Filtered 6.35 384 126 44 56.6 20 < 0.2« 1= 1 156 156 0.66 287 54
EG3S E a2 5 Filtered 7.32 2093 15.6 -241 28.1 1.2 < 0.2« 1« 1 54 54 0.49 114 3.0
EG4D E Q D Filterad 6.44 2568 14.0 -13 B65.3 06 < 0.2 < 1 < 1 50 jsit] .49 191 7.3
Removal % % 23% -7% S546% -10% 94% 33% 0% 0% 55% 55% -29% 25% ~34%
Influent 645 308 139 29 42.8 5.7 0.3 1.0 1.0 116 16 0.38 205 3.9
Effluent 5.88 239 14.8 -127 47.2 0.4 0.2 1.0 1.0 52 52 0.48 1563 5.2
WGID West | [v] Fillered 7.15 315 12.4 14 57.4 10.2 < 02« 1= 1 84 B4 0.38 535 3.6
WGE2S West | S Fillered 7.55 318 17.4 NA 59.6 94 < 0.2 < 1 < 1 an 410} 0.50 313 1.5
WEIS West O 8§ Fitered 6.82 287 17.0 -57 £5.2 10 < 0.2 < 1< 1 50 50 0.59 664 11
WG4D West O D Fillered 6.89 348 18.0 20 404 a7 « 2 < 1< 1 124 124 7.9 202 7.1
Removal % 7% 3%  -17% 232% 11% 51% 0% 0% 0% -6% -E% -B65% -4% -51%
Influent 7.35 317 149 14 58.5 98 0.2 1.0 1.0 82 82 0.44 424 2.6
Effluant 6.86 308 175 -19 52,3 4.9 0.2 1.0 1.0 87 37 4.25 443 4.1

Note: When compound was undetected, as indicated by a U, detection limit was shown, hut defauit value of 0.1 Uyl was used in calculations.




TABLE I[IND: RESULTS OF ANALYSES OF SAMPLES COLLECTED NOVEMBER 1998

Nitrate N Ricar- Total Total
Spec as Hydroxide Carbenate bonate Total Phosphate Dissoived Dissolved
Gata toc Depth Type pH Cond Temp ORP Chiorida SuHate N aikalinity alkatinlty alkalinity alkalinity as P Solids Oxygen

Well uSicm C my gyl mgil mgit g/l o) mg/l gyt mig/l mg/l mg/l
AGOD A | D Fitared 6.8 235 12.9 59 375 10.2 0.7 T u 10U 51 51 0.3 147 4.05
AGOZS A | 5 Filtered 7 252 12.3 -37 26.1 5.8 03u 1u 1U 70 Fil} 0.56 130 1.2
AGO3D A c b Fittered 7.4 277 129 132 38.5 202 33U U 1U 53 53 348 157 k]
AGD4S A C 5 Fillered 7 269 13.2 -24 32 15.3 03U 1U 10 B4 84 7.85 176 4.1
AGOSS A i ) Fillerod 658 198 10.3 112 15.3 6.7 03Uy 1U 1U 70 70 7 66 121 25
AGDED A 1 D Filtered E8 254 10.3 31 436 16.7 2.5 1l 1 U 48 48 294 175 3
AGOTS A 0 8§ Fillereg B3 161 10.6 -231 364 16.7 03 U 10 1u 22 22 10.2 141 3.9
AGOBD & 0O D Filtered 6.9 209 114 151 378 20.7 03y iU 1U 23 23 6,98 144 2.1
AGISD A | D Filtered 7.2 74.6 9.7 158 5.8 7.0 0.y T U T U 23 23 .87 87 3.8
A0S A | S Filtered 6.7 142 a7 159 2.4 171 0.3 U iU 1U 56 56 4 48 o8 6.6
AGI1E A O 08 Filtered 6.8 132 98 a5 5.4 19.9 a3u 1U 1U 36 36 1.38 253 35
AG120D & Q D Flitered 7.1 114 10.1 61 6.6 208 0.1 L 0.1 U a1y ki kL] 1.69 168 3.93
Avarage 71 195 11 26 241 14.8 0.3 0.1 0.1 43 45 4.03 150 3.51
Irfluent 6.9 193 10.7 [] 21.8 107 0.6 X 0.1 53 53 28 126.3 a5
Effiuent 73 197 1.3 -28 26.5 18.9 0.1 0.1 0.1 42 42 53 173.2 35
DG1D D 1 o] Fittered B.5 342 10.3 122 14.9 238 03 u 1 J 11U 154 154 086 220 9.5
DG25 D 1 s Fitered 7.1 168 97 112 87 115 03y 14 14U 71 71 0.599 127 2.35
DG33 D Q0 s Filtered 6.9 106 9.8 -26 4.1 2.1 03u 11 1U 47 47 .08 55 3.25
DGa0 D 0O D Filtered 6.9 2630 11.2 121 21.8 4.1 0.3 1 Tu U 86 £6 0.09 118 9.5
Average 7 &12 102 a8z 12.56 10.4 0.1 0.1 0.1 H 80 0.53 130 6.15
Infiuent ¥ 255 10 117 123 17.7 0.1 0.1 0.1 113 113 0.98 174 593
Effluent [ 1,358 104 48 13 3.1 0.1 0.1 0.1 67 87 0.0% 87 6.38
EG18 E i S Fillered B.5 236 9.7 124 284 11.6 03U 1L 1u 64 64 0.13 136 4.1
EG2D E ! 2] Filtered 7 376 10.2 102 206 332 0.3 U 1U iU 154 154 018 269 8.8
EG3s E 0 & Fittered 6.8 152 10.7 -192 17.8 E6 0.3 U iU 1U 45 45 0.25 111 2.45
EG4D E 0 o Filtered 7.1 318 10.7 o8 378 108 010 01U 01U 123 123 087 252 5
Awverage 5.9 271 10.3 33 284 15.6 01 0.1 4.1 97 a7 0.38 192 5.09
Influant 6.8 306 10 113 29 224 0.1 01 0.1 104 109 0.16 203 £.45
Effluent 7 235 0.7 47 27.8 8.8 0.1 0.1 0.1 84 84 0.81 182 3.73
WwGI1n Wast | D Filtered €7 185 95 252 19.7 284 03U iU 1L 142 142 .46 252 6.7
WE2S5 West | S Filered 6.9 226 9.7 265 18.8 1.6 03U 1U 1U 52 oz 0.83 153 6.4
WG3s West O 8§ Fillerad E.6 178 10.3 -217 27 4.2 031 1U 10 60 60 04 320 2.55
WS4D West 0 D Flltered 7.5 265 11.8 105 202 261 03 u LY 1u a2 82 2.56 883 5.7
Average 69 214 10.3 101 204 176 01 0.1 0.1 4 EX] 1.06 402 5.34
Influest 5.8 206 9.6 259 19.3 20 01 0.1 0.1 117 117 0.65 203 5.55
Effluent [A 222 11.1 -56 215 152 0.1 0.1 0.1 7 71 148 B2 4.13
c
AGI12D A 0O D Filtarad 6.6 21.2 0.3 U 1U 1U 35 36 1.15 0 175 47J
AG12D-dui A o D Fillered 6.6 204 03 u 11 1U 32 32 223 J 161 315 4
Average €6 208 0.9 01 ¢A 34 M 1.69 163 3.83
RFED 0% 4% Q% 0% J% 12% 12% -£4% 8% 9%
EG4D E o D F:tered 364 11.5 034 11U 1 U 124 124 184 . 254 4.85
EG4D-dup E O D Fillered a9 10.3 03 1L 14 122 122 04 J 245 5.35
Average 378 10.4 0.t 0.1 0.1 123 123 087 282 s
RPO 7% 1% 0% 0% 0% % 2% 115%, B% -14%

Nole: Wren compourd was andetecled, as adicated by @ U, detection hmil wis shown, sut defaull va ue of 0.1 ug!l was used in calculsticns



TABLE JI-IND: RESULTS OF ANALYSES OF SAMPLES COLLECTED MARCH 1999

Mitrate N Tatal Total
a8 Hydroxide Carbonate Bicarbona Tatal Phosphate Dissalved Dissalved
Gate Loc Depth Type pH Cond Chloride Sulfate N alkalinkty alkalknity alkalinity alkalinlty asP Suvlids Oxygen

Wall uSicm mgil mgil gl mgil mygil mg/l mg!l mgf mpf my
AGLID A 1 o} Filered E.2 267 5.5 [437] 246 11.6 0.4 1Ll 14U 55 55 0.26 115 23
AGOZS A - Filtlered 7 256 4.7 -B81 14.4 64 02U 1U 17U 67 67 05 112 075
AGOID A O o Filered 7 199 74 -63 277 29 0.2u IR!] 1u 48 48 2.57 10 15
AGO4S A o S Filtered 69 267 5.2 -84 225 58 D2 U 1u 1U 82 82 5.04 152 0.65
AGOSS A [ Filtered 6.5 230 59 -12 265 15.3 0.5 1u tu 54 54 0.02 1J 114 205
AGOGD A 1 D Fitered &3 15 5 135 49.1 15.3 1.9 14 1U &1 51 0.37 162 21
AGDTS A o 8 Fillered 10 182 57 201 355 3.2 02Uy 1U E) 15 24 0.39 104 1.1
AGOBD A 0 D Filtered 7.8 222 5.9 -499 457 56 02U 1U 1y 30 30 4.15 154 2.08
AGDOD A ! D Fitered 6 64.3 4.9 -10 4.5 77 0.1 U 01y *1u 22 22 047 75 4.78
AGIDS A [ Filtered 5.6 116 34 80 2.1 10.5 02y 1U 14 44 44 0.5 g2 4
AGTIB A o 5 Filtered 3.6 [ ):] 438 -152 4.1 75 0.2 U 10 1U 17 17 089 144 1.7
AGI12D A D 0 Filtered 8.2 92 55 -94 5.9 12.2 02U 1U 6 19 25 0237 4 321 2.55
Average 72 140 54 -7B 219 a7 03 0.t 1.3 42 43 1.3 138 213
Influent 6.3 208 &1 26 20.2 111 0.5 0.1 0.1 49 49 0.4 112 2.66
Effluerd 8.1 172 58 -182 236 8.2 0.1 0.1 26 35 a8 2.2 154 1.59
DG10 [l | D Filtered 7.3 373 9.9 226 15.1 13 gau 1L 1U 125 125 88.J 219 5.4
DG2S o} i S Fitered 7.4 163 7.5 i) 8.6 8 0.2 0 14U 1U 63 53 0.54 J 143 1.9
D535 v} 2 5 Fitered 7.3 183 6.4 62 10.5 3.5 2y 1 11U a7 47 0.36 J 107 1.2
DG4D o o D Filered 7.5 238 9.4 B4 16.3 a5 0.1 U 01 u 0.1 0 30 091 ) 178 J 3.3 4
Average 74 242 33 113 2.7 5.4 0.1 0.1 0.1 74 79 2.2 162 2.85
Influent 74 265 8.7 153 12 10.5 0.1 0.1 0.1 B4 04 3.7 131 3.65
Effluent 74 216 79 74 134 8.2 Q.1 0.1 0.1 64 64 06 J 153 J 2.25
EG1S E 1 5 Filtered 6.5 293 5 iti] 28.6 12.2 2 U 14U 1iu &4 o4 6.7 J 190 5
EG20 E | D Fillered 7.6 Ivs ] 14 346 20 02U 1u 1 U 136 136 195 J paild] 3.25
EG3S E o s Filtered 7.4 201 TE 461 18.1 03 0.z U 1U 1U 61 81 0.44 J 140 1.7
EG4D E o b Fittered 7.5 316 10 -36 46.6 6.5 021y 1U 1u 71 71 64 232 SE
Average 73 297 8.2 132 az 9.7 0.1 0.1 Q0.1 g1 9 g.3 203 3.89
Influant 7.1 328 7.5 51 316 161 0.1 0.1 01 115 115 131.J 220 4.12
Effluent 7.5 254 BS 213 324 23 [¢R] 0.1 0.1 66 66 34 185 J 3.65
WG1D West | D Fittered 7.7 500 8.1 33 18 43 0zl 14U 10 242 242 1.5 336 25
WG2S West | =] Fitteresd 6.4 378 71 30 234 225 0.4 iu tu 38 98 5.04 190 6.3
WG3S West ¢ S Fiterad 7.1 341 5.6 =103 11.8 .2 azu U 1U 156 156 525 245 1
WG4D West O D Filtered 7.9 345 75 o« 15.4 39 021 14 iU 132 132 473 282 3
Average 7.3 391 7.1 13 17.2 33.9 0.2 0.1 01 157 157 4.1 263 3.2
Influent 71 439 7.6 32 207 32.8 0.3 a1 0.1 170 170 334 263 44
Effluent 7.5 43 6.6 -7 136 35.1 a1 0.1 0.1 144 144 5 264 J 2
Qe
AGDID A S ] Filtered 4.4 7.6 o2 1U 1u 22 22 0.47 €5 J 3éJ
AGDID-du A o D Fitered 4.5 7.8 92 u 1U 1u 23 23 0.48 J 84 ) 5.75 J
Average 45 77 01 0.1 01 22 22 us ) 754 478 J
RFD 2% -3% 0% 0% 0% -2% -2% 2% -26% A41%
D40 E o> D Filtered 15.9 B.2 02U 1U il 80 B0 1.2J 170 J 33J
DG4D-dup E 2 D Filtered 16.6 3.9 02U 1u 1U 80 BO cCE1 d 186 334
Average 16.3 8.9 01 ' G C.1 a0 80 0.9 178 J 3.3 4
RPN =A% 0% % 0% s 0% 0% B5% -G% 0%

fote Wihen conpoord was indetected, &s indicatec by a U, detection -mt weis shown, out defsull value of 9% uoA was wsed i ca ou'atons.




TABLE llI-IND:

RESULTS OF ANALYSES OF SAMPLES COLLECTED JUNE 1999

Nitrate N Bicar- Total Tetal
Spac as Hydroxide Carbonata bonate Phosphate Dissclved Dissolved
Gale Loc Depth Type pH Cond Temp ORP Chloride Sulfate N alkalinity alkalinity alkalinity alkalinity asP Solids Oxygen
Well — uSfem G my__mg/l mg/l mg/l mgll mgl mgl mg/l mgil mgJl
AGOID A | D Fillered 6.9 191 144 117 174J 98 03J 1U 1U 53 53 0.3) a3 1.7 J
AGD2S A Il & Fiitered 7 207 16.2 -132 103J 15 0.2 Wy 1U 1U 102 102 046 ) 114 a.J
AGO3D A a D Filtered 7.2 213 155 -85 196 J 2 0.2 UJ 1U 1U 62 62 0.53 ) 113 5356 J
AGHMS A 0 5 Fitered 6.6 316 176 -66 165J 34 0.2 UJ iU 1U o a0 0.55 J 153 124
AGOSS A | 8 Fitered 6.7 236 171 48 274 136 PE iU 1U 75 75 294 141 285 J
AGOBD A | D Filtered 7.1 280 151 176 449J 1586 22 1U 1U 47 47 0.53 J 155 354
AGDYS A 0O s Fitered 75 223 173 -379 260 27 0.2 U4 1U iU 138 138 54 108 0d
AGDED A 0O D Filtered 8 243 135 -327 471 J 2.4 Q.2 L iU 1U 28 28 0.62 J 116 1.25 J
AGDAD A I D Filtered &.7 211 142 98 5.4 8 02U 1U 14U 26 26 1.7.J 67 33
AGIDS A 1 S Filtered 7.5 103 149 £8 3.1 8.6 02U 1U 1u 47 47 194 82 35
AG11S A 0O S Fitered B B1 164 277 3 71 0zu il 1U 40 40 3 218 1.9
AG12D A 0O D Fittered 8.8 78 132 -144 4.3 8.1 D2u tu 1uU 30 30 1J 377 3B
Averang 7.3 197 154 75 18.9 7 0.3 0.1 0.1 62 62 1.88 145 2.35
Influent 7 205 153 g3 18 9.5 0.6 0.1 01 58 58 1.3 110 248
Effluent 7.7 189 154 -213 18.7 4.4 0.1 0.1 0.1 65 65 247 181 2.22
DG10 8] | 0 Filered 7.3 2868 116 12 1438 134 020 11U 1u 142 42 214 172 8.4
DG28 2] | 3 Filtered 6.9 2568 1689 -38 57 4.4 0.2 0 14U 1U a5 55 0311 &0 2.2
DGas D o 8 Filtered 7.4 1728 204 -115 4.6 1.1 024 14 1U &3 83 046 J a8 1.3
DG4D D o D Filtered 7.9 205 143 10 15.2 8.6 02U 1U 1y 68 64 0.08 J 124 9.4
Average 7.4 232 158 -33 11.1 6.9 0.1 0.1 0.1 a2 a2 0.73 119 5.33
influent 7.1 271 143 13 10.3 8.9 0.1 01 0.1 99 g9 1.21J 131 53
Effluent 17 192 174  -53 118 4.9 01 0.1 0.1 66 &6 0.26 J 106 J 535
EG1S E [ Filtered 6.6 261 155 41 a0 12 02U 1 U 1U 80 30 01 163 2.6
EGZD E I D Filtered 7.3 378 10.7 -B 36.7 18.5 0.zU 10 1U 139 139 6.1J 259 7.5
EG35 E O 8 Fitered 8 194 138 101 17.7 g9 u 02U 1U 1U 75 75 58 J 136 23
EG4D E 0O D Fitered 75 302 143 10 46.1 4.1 02U 1y 1U 74 74 26 J 228 56
Average 7.4 28B4 136 -4 32.6 87 0.1 0.1 0.1 92 92 3.65 197 475
Influent 7 320 131 18 334 15.3 0.1 0.1 0.1 110 110 i1d 211 5.05
Effluent 7.8 248 141 -46 31.9 21 0.1 0.1 0.1 75 75 42 182 J 445
WG1D West | D Filtered 7 657 144 114 84 J 326 02 U 14 iU 188 188 041 J 354 334d
WG2S West | § Fillered 6.9 604 157 152 160J 53 02 ul 1U 14 54 54 0.5 J ag7 285
WG3S West O 8 Filtered 7.6 518 162 -158 122 J 4 0.2 1U 14U 123 123 6.5 J 342 1)
WG4D West O D Fitered 7.7 496 151 181 11tJd 145 0.2 UJ 11U iU 78 78 023 278 4.85 J
Average 7.3 569 154 72 11834 141 0.1 0.1 0.1 110 110 1.81J 343 3
Influent 7 631 151 133 122 J 19 0.1 01 Q.1 120 120 0.46 J 376 3.08
Effluent 77 507 157 12 116.5 J 8.3 01 0.1 01 101 101 337 ) 310 J 2.93

Note: When compound was undetected, as indicaled by a U, detection limit was shown, bl default value of (0.1 ughl was used in calculations.




TABLE IVIIND: RESULTS OF ANALYSES OF SAMPLES COLLECTED SEPTEMBER 1999

Nitrate N Bicar- Total Total
Spec as Hydroxide Carhonate bonate Total Phosphate Dissolved Dissolved
Gate Loc Depth Type pH Cond Temp ORP Chloride Sulfate N alkalinity  alkalinity alkalinity alkalinity as P Solids Oxygen

Well uStem € =~ mV__ mgl mgil mail mg/l mgy) mg/l _mg/l my/l mg/l mg/l
AGOID A | [¥] Filtered 6.4 235 171 67 37 103 0.4 tu 1U 66 66 .26 J 132 225
AGO25 A | S Filtered 6.8 371 172 -97 58 0.7 0.2 4 1U 1U 63 €1 043 172 0.55
AGO3D A O D Filtered 7.1 204 173 104 17.5 07 02U 1U 1U 58 58 0.59 1 98 1.4
AGMS A o 5 Filtered B.7 348 181 3
AGOSS A 1 S Fillered 6.7 309 168 28 36.6 12.6 1.1 14 1U 73 73 614 158 2.45
AGOBD A I D Filtered 6.4 374 186 201 54.1 14.9 3.4 tu iU 43 43 044 ) 171 2.5
AGD7IS A 0O 5 Fitersd 6.9 2311 17.7 492 41 0.4 02U 1U iU 38 38 554 133 0.65
AGDBD A 0 D Filtered 7.3 275 171 -281 43.2 2.1 g2Uu 1U 14 51 51 0.55 J 137 1.4
AGOSD A | D Filtered 6.8 231 189 197 9.7 10.1 0.4 14 1u 23 23 03314 57 6.4
AG10S A | S Filtered 6.4 201 165 128 23.6 0.7 0.5 1U 1U 53 53 1.4 J 101 3.15
AG11S A C 8 Filtared 8 130 18 -238 20.8 2.6 Q20U 14U 1U 21 21 0.53 4 101 185
AG12D A 0 D Fillered 8 1203 16.2 75 26.8 3.2 02U 1 U 6 15 21 026 J 218 7.15
Average 7 350 173 43 336 6.2 0.5 0.1 {6 48 48 1.49 135 2.7
Influent 6.6 287 w2 a7 6.7 9.9 1 0.1 0.1 54 54 1.49 134 2.88
Effluent 7.3 414 174 -173 299 1.8 0.1 01 1.1 37 38 1.49 138 2.49
DG10 D { D Filtered 7 315 168 43 19 95 02U 1U 11U 124 124 0.1 165 B.6
DG2S D | S Filtered 7.2 187 173 -9 11.4 7.7 02U 1U 1 U 59 55 0.23 ar 1.4
DG35 D 0O 5 Filtered 7.2 143 182 68 4.1 0.5 02U 14U 1U 59 59 4.09 84 1.4
DG4D D O D Filtered 7.5 200 168 123 15 58 020 iU iU 77 77 0.05 131 5.45
Average 7.2 211 17.3 22 12.4 5.5 0.1 0.1 0.1 80 80 0.12 117 4.21
Influent 7.1 251 171 17 15.2 8.6 0.1 1 g1 92 92 Q17 J 126 5
Effluent 7.4 172 12.5 28 946 3.2 0.1 0.1 01 68 68 0.07 J 108 J 343
EG1S E | 5 Filtered 6.5 275 185 110 28.2 12.3 02 iU 1U 81 81 .47 149 1.95
EG2D E | ] Filtared 7.4 387 142 60 33 13.1 0.2 U 1U 1 U 134 134 12.8 216 2.8
EGAS E 0o 35 Fillered 7.7 169 191 -351 224 0.4 02U 11U 1U 45 45 0.14 94 1
EG4D E o D Fiitered 7.1 349 149 M 53.1 33 02U 1 1U 69 69 0.8 171 5.6
Average 7.2 303 167 81 342 73 0.1 1 0.1 az2 62 35 158 2.84
Influent 7 331 164 23 30.6 12.7 0.2 0.1 0.1 108 108 664 J 183 2.38
Effluent 74 274 17 -206 ars 1.9 0.1 01 0.1 57 57 0.37 J 133 4 33
WG1D West | 8] Filtered 7 594 158 -58 107 241 02U 1U 11U 172 172 4.3 414 3.65
WE2S West | S Filtered £.8 552 162 -3 119 12.4 0.2 U iU 14 79 79 1.6 J 330 265
WG3s West O S Filtered 6.7 84831 173 -92 144 4.6 0.2 U 1y 11U 164 164 57 4 435 1.05
WG4D West O D Filtered 7.1 650 161 -87 100 15.4 02U 1U 1U 168 158 29J 352 1.2
Average 6.9 697 164 -B¥ 1175 ) 14.1 0.1 0.1 0.1 145 146 3634 383 214
Influent 69 6523 16 45 113 J 18.3 0.1 0.1 0.1 126 126 25856 J 372 3.15
Effluent 6.9 772 167 -850 122 10 0.1 0.1 0.1 166 166 434 394 1.13

Note: When compound was undetected. as indicated by a U. detection limit was shown, but default value of 0.1 ug/l was used in caloulations.




TABLE V-IND: RESULTS OF ANALYSES OF SAMPLES COLLECTED DECEMBER 1999

Nitrate N Bicar- Total Total
Spec as Hydroxide Carbonate bonate  Total Phosphate Dissolved Dissolved

Gate Loc Depth Type pH Cond Temp ORP  Chloride Sulfate N alkalinity  alkalinity  alkalinity alkalinity asP Solids Qxygen
Well uSicm C mv ma/l mgfi mgil mg/ mg/l mg!| mg/| mg/fl mgil mg/l
AGOID A | D Fillered 63 401 83 49 115 6.5 0.4 U TU 20 40 D021 247 "~ 21
AGD2S A | S Filicred 7 347 8.5 -58 69.4 0.6 02U 1y 1U o6 56 0,52 181 06
AGD3D A QO D Filtered 1.5 360 76 -B3 56.3 0.5 02U 1U 1U 52 52 0.08 156 1.5
AGD4S A 0 s Filtered
AGDSS A | 8 Fittered 6.9 230 7.2 -18 25.6 5.5 1 1U 1U 44 44 4.1 118 2.55
AGOGD A | D Filtered 6.6 298 8.5 119 525 2.9 34 iU 1U 52 52 8.2 204 3
AGO7S A 0O S Filtered 7.4 147 7.3 -352 29.6 0.4 02U 1U 1U 20 20 0.15 95 1.1
AGDBD A O D Filtered ¥ 173 8.3 -363 37.1 0.4 02U 1U 1U 32 az 0.18 112 3.15
AGO8D A i ] Filtered a4 193 8.2 82 26 114 1.1 1 U 10U 52 52 0.11 118 3
AG103 A 1 S Filtered 8.4 152 8.4 33 141 9.4 0.2 tuU 1U 33 33 0.1 g9 4.8
AGI1S A 0 5 Filtered 9.2 140 8.1 -250 249 4.7 02U 1L 3] 42 50 0.51 180 1.8
AG12D A 0O D Fittered 9 1643 8.7 4 16.2 1.4 02U 1U 1 U 27 27 0.25 30 4
Average 7.6 a7 B.1 -76 42.4 4.9 0.5 0.1 08 41 42 1.31 137 253
Influent 7.3 270 8.2 34 50.4 77 1 0.1 01 46 46 2.21 156 2.69
Effivent B 493 8 -209 32.8 1.5 0.1 0.1 1.4 5 36 .23 115 2.33
DG1D D | D Filterad 8.1 326 109 98 17.8 88 02U 1 U 1 U 126 126 0.32 153 5.1
D25 D 1 S Filterad 8.6 163 17 62 13 7.1 02U 1U 1 U 53 53 0.13 62 1.6
DG3S D o 5 Filterad 8 136 7.9 -26 8.3 1 02U 1U 1U 50 50 (.49 65 1.6
DG40 D Q D Fillered 7.8 212 8.8 15 15.3 4.8 02U 1U 1U 77 I 0.15 92 §2
Average 8.1 209 8.8 37 14 5.4 01 0.1 0.1 7V 77 027 93 3.63
Influent 8.3 245 9.3 80 15.4 8 0.1 0.1 0.1 90 94 .23 108 3.35
Effluent 7.9 174 84 -G 12.6 2.8 0.1 0.1 0.1 64 64 0,32 79 3.8
EG1S E | 3 Filtered ] 309 4.1 -25 334 12 0.3 14U 14U 87 87 1.5 125 3.05
EG2D E 1 D Filtered 7.6 462 6.2 124 B0 £.5 02U iU 14U 147 147 0.42 271 . 265
EG35 E O 5 Filtered 7.9 232 8.3 -265 27.6 0.2 0.2 U 1U 11U 65 85 0.12 120 1.15
EG4D E Qo D Filtered 79 300 7.9 122 60.4 1.6 02U 10 1U 45 49 9.5 176 5.25
Average 7.7 RE L 6.6 =11 45.4 5.1 0.2 0.1 0.1 87 87 2.89 173 3.03
Influeni 7.8 431 5.2 50 46.7 8.3 0.2 0.1 0.1 117 117 .97 198 2.85
Effluant 7.7 266 8.1 -2 44 0.9 0.1 0.1 0.1 57 57 4.81 148 3.2
WGI1D West | B Filtered 7.3 592 9 71 138 127 0.4 1U 1 U 102 102 0.58 47 6.1
WE28 West | 5 Filtered 7 585 8.5 102 144 8.3 0.4 1U 1 U 78 73 0.57 349 4.55
WG3S West O S Filtered 7.9 529 83 72 132 0.7 0.2 U T 1U 42 42 Q.07 283 2.35
WG4D West O D Fillered 7.2 508 9 76 114 4.9 g2 U 14U U 95 a5 0.19 300 3.4
Averaga 7.3 554 87 80 1325 J 6.7 0.3 0.1 0.1 79 70 0.35 320 5.35
Influent 7.1 589 88 a7 142 ) 10.5 0.4 01 0.1 90 o0 058 348 533
Effluent 7.5 519 87 74 123 2.8 0.1 0.1 0.1 69 69 013 292 5.38

Nole: When compound was undetected, as indicated by a U, detection limit was shown. but default value of 0.1 ugl was used in calcutations.



TABLE VI-IND: RESULTS OF ANALYSES OF SAMPLES COLLECTED MARCH 2000

Nitrate N Bicar- Total Total
Spec as Hydroxide Carbonaie bonate  Total Phosphate Dissolved Dissolved

Gale Loc Depth Type pH Cond Temp ORP Chioride Sulfate N alkalinity  alkalinity  alkalinity alkalinity asP Salids Oxygen
Weil _ uSicm C mV  mgil mgll mg/l mg/| mgfl mgil mg/l mg/l mg/| mgil
AGOID A 1 D Filtered 7.06 409 47 93 132 73 0.7 10 TU 38 38 0.38 314 — 345
AGD2S A 1 5 Filtered 7.13 364 42 36 707 1.1 02U 1U 1l 44 44 0.55 209 0.45
AGD3D A O D Fitered 7.06 434 57 -108 108 1.2 0.2 U 11U 1U 31 31 0.42 280 14
AGDES A 0 8 Filtered 7.03 421 5 37 35.5 0.6 0.2 U 1U 1u 121 121 53 269 0.8
AGDES A 1 8 Filtered 7.45 187 37 211 7.6 11.3 0.3 1U 1 U 38 38 2.7 96 3.4
AGDED A 1 3] Filtere¢ B.95 1598 4.1 128 24.6 14.9 18 1U 1U 4.3 43 2 144 5.95
AGD7S A 0 S8 Fillered 6.92 86 3.6 -447 8 22 0.2 L 1U 4 14 18 0.61 77 1.15
AGOBD A D D Fillered 9.08 127 4 -331 20.6 1.2 0.2 U 1U 1 U 34 4 0.46 103 1.45
AGOSD A ] C Fillered 8.5 260 4.2 152 30.4 13.8 0.8 1U 1 U 34 4 0.64 148 1.95
AG10S A | ) Filered B.45 255 3.2 9 11.3 5.3 0.2 U 1 U 1U 86 86 3.4 182 2.6
AG11S A O 85 Filered 8.59 170 3.8 -311 15 2.3 0.2 U 1U 1U 22 22 0.55 88 1.6
AG12D A O D Filteraed 8.9 95 4.1 112 13.8 6.1 02U 1U 6 g 12 041 81 9.55
Average 7.9 259 42 66 38.9 5.6 0.4 0.1 0.9 43 43 1.45 166 2.8
Influent 7.9 296 4 93 46.1 8.9 0.7 0.1 0.1 47 47 1.61 182 2.97
Effluent 79 223 44 -224 33.7 2.3 0.1 0.1 1.7 38 40 1.28 149 2.63
DG1D D ! D Filtered 8.93 283 7 128 18.2 10 0.2 U 1U 11U 116 118 0.13 183 10.65
DGE2S D | S Filtered 8.84 2¥3 55 109 33.4 3] 02U 1U 1uU 59 53 0.18 181 3.6
DGAS 3] O 5 Filtered  9.09 223 3.1 -52 214 2 0.2 U 1 U 1 U 62 G2 0.45 133 0.75
DG4D D O D Filtered  8.36 199 8.4 55 4.9 7.5 g.2u 1U 1U 88 84 0.82 174 82
Average 8.8 245 6 58 22 6.4 0.1 0.1 a1 81 81 0.4 170 5.8
Influenl 8.9 278 63 119 258 8 g.1 0.1 0.1 88 88 0.16 187 713
Effiuent 8.7 211 58 -4 18.2 4.8 0.1 0.1 .1 75 75 0.64 154 4.48
EG18 E | S5 Filtered  8.07 372 5.3 45 313 11.8 Q.2 11U 1U 84 B84 4.7 194 28
EG20 E [ D Fitered 8.D4 363 7.3 70 31.7 v 0.2 U 1U iU 140 140 6.2 227 4.25
EG3S E O 3 Fittered B.24 270 6.6 -173 30.3 02U 02U 1U 10 60 G0 0.28 167 0.6
EG4D E Q D Filtered 8.01 268 7.3 17 49.3 0.9 0.2U 1U 1U 65 65 .53 233 7
Average 8.1 318 66 -10 35.7 4.2 0.1 01 01 87 87 2.93 205 3.66
Influent 8.1 368 6.3 58 31.5 7.8 0.2 0.1 0.1 112 112 5.45 211 353
Effluent 8.1 268 7 -78 39.8 0.6 0.1 0.1 0.1 63 B3 0.41 200 3.8
WG1D West | D Filiered 7.8 588 5.9 96 66.7 13.8 0.6 iU 1u 128 128 0.23 279 18
WGZ2S West | ) Filtered  7.47 487 4.8 -24 52.9 9.5 0.5 1U 1U 112 112 0.6 265 0.8
WG3S West O 8§ Filtered 7.8 347 51 -10 471 9.3 0.2 U 1U 1U &8 68 042 182 0.95
WG4D West O D Fillered 7.24 368 5.1 84 29.3 8.8 0.2 U 1U 1t 104 104 0.57 245 6.55
Average 78 450 52 37 43 10.4 0.3 0.1 0.1 103 103 (.45 243 303
Infiuent 7.7 543 54 36 59.8 11.7 0.6 0.3 0.1 120 120 042 272 2.3
Effiuent 7.6 358 5.1 37 38.2 9.1 0.1 0.1 0.1 86 a6 0.5 214 375

Mote: Vithen compound was undetected, as indicated by a U, detection Imit was shown, but default value of 0.1 ug/l was used in calculations.



TABLE VIi-IND: RESULTS OF ANALYSES OF SAMPLES COLLECTED JUNE 2000

Witrate N “Bicar- Total Total
Spec as Hydroxide Carbonate bonate Totai Phosphate  Dissalved Dissolvad
Gate Loc Depth Type gH Cond Temp ORF Chloride Sulfate N alkalinity alkalinity alkalinity alkalinlty as P Solids Oxygan

Wall - uSicm C my migh mg mgll mgyl mpg/t gyl mg/l mail mg/! mgil
AGOID A | o Filtered €55 380 16 8t 93.7 85 10 < 1= 1 37 7 Q.07 212 4.3
AGOZS A | S Fitered 670 257 14.5 -102 24 06 < 2= 1< 1 53 53 0.52 95 0.2
AGDEO A ¢ b Filtered .80 396 13 -133 88.2 GS < 02 < 1< 1 56 56 0.35 193 1.3
AGMS A o s Fittered 6,79 409 14 -73 419 1.3 < 0.2 < 1< F] g0 IS 0.53 T oA
AGOSS A ! E] Filterad  6.64 247 15.4 133 47.4 8.6 1.5 « 1< 1 B 3B 0.59 L2 23
AGOED A | D rilteyed  6.58 348 121 133 63.3 134 a7 = i« 1 42 42 0.49 193 2.6
AGOTS A o s Filered 8.4B 182 15.3 277 36 0.3 < 02 < 1 4 26 30 0.26 Y] 1.3
AGOSD A 0 D Fillered 867 249 12 -248 488 1.0 < 0.2 < 1 4 38 42 0.54 131 1.8
AGOG0 A | D Filtered 6.78 173 16.1 146 10.6 7.0 0.2 < 1= 1 24 24 0.14 65 3.0
AG10S A | B Fillered 679 230 16 -533 3.0 27 « 92 =< 1= 1 75 75 0.13 124 0.6
AG11S ) o 5 Filtered 879 73 14.1 -240 5.2 07 < 0.2 < 1 4 17 21 0.69 51 2.3
AGI12D A O D Filtered 837 114 127 -142 4.1 1.2 < 3.2 < 1 4 27 Kl .18 60 55
AGHID A D Fittered  7.70 216 13.9 -368 M2 < 0.2 < 0.2 < 1< 1 45 48 87 115 1.3
Remaval 8% 15% 10% 506% 7% 89% 82% NM NM 1% 2% 41% 12% 5%
Influent 6.67 276 15 52 41 7.0 1.1 NM NM 45 45 0.32 134 2.2
Effluent 7.4 234 14 212 38 0.7 0.2 M NM 43 45 .48 117 2.1
G110 ] | [B] Filtered 7.6 274 16 214 177 9.2 < 0.2 = 1< 1 110 110 DA 163 10.0
DG2S ] I S Fitered 7.56 275 16 36 51 38 < 02 < 1= 1 84 [£] 0.22 7] 1.3
DG38 3] [ -] Fitered 7,93 179 15.8 78 7.1 20 < 22 < 1= 1 77 7 0.0z 84 1.1
DG40 8] O D Fittered 727 178 151 392 16.9 47 < 0.2 < 1< 1 66 65 0.05 114 9.4
D350 o o D Filterad 74 21 11.5 -103 130 8.8 < 0.2 < 1= 1 388 385 0.03 165 28
DGES o] O S Filtered  B.32 128 16 -241 6.3 23« 02 < 1< 1 &0 50 .34 g2 10
Remaowval 2% 37% 9% 75% 5% 32% NI NM NM -10% -T0% 31% 11% 36%
Influsnt 7.58 275 18 125 114 6.5 hNM NM NM B7 a7 0.16 129 5.65
Effhient 7.73 174 15 32 10.8 45 NM NM N 148 148 011 115 3.60
EG18 E | g Filkered 7.3 321 16.7 78 337 1.1 0.2 < 1= 1 54 64 0.47 145 24
EG20 E f [¥) Filtered 7.37 460 12.5 [ix] 56.4 25 < 0.2 < 1< 1 150 150 0.26 288 6.8
EG3S E O S Fittered 7,38 224 152 -223 351 = 0.2 < 0.2 < 1« 1 5 54 008 127 1.7
EcG4D E o o Flitered 727 264 13 62 58.0 0B < 0.2 < 1< 1 44 4 0.3% Py L] 6.6
Remoaval -2% 38% 3% 214% -3% 94% NM NM N 54% 54% 1% 21% 10%
Influent V.20 3 14.6 bl 45 6.8 NM NM MM 107 107 i 217 45
Effluant 7.33 244 14.1 -81 47 0.4 MM NM MM 43 49 0 172 4.2
Waih West | 8] Fitered £.83 4EB6 15.2 56 511 10.9 0.2 < 1= 1 4} 40 0.07 196 3.8
wWGE2S West | 3 Fitered 6.87 370 15.3 -3 72.0 10.2 < 0.2 < 1< 1 54 54 0.32 186 2.6
wG3s West O § Filtered 713 258 14.4 41 46.8 04 < 0.2 < 1< 1 51 51 042 138 14
WE4D West O D Filtered 7 296 12.8 4 46.5 580 < 0.2 < 1= 1 a0 ] 034 224 7.2
Remaval 3% 4% 11% 170% 39% T0% NM NM NM -50% -H% 5% 5% -34%
Influant 6.85 418 15.3 265 76.6 10.6 NM NM NM 47 47 0.20 191 32
Effluent 7.07 278 136 -18.5 46.7 315 NM NM NM Il 7 0.38 182 43
Nate: When compound was undetected, as inaicated by a U, detection limit was shown, bul default value of 0.1 ug/l was used in calculatons.
NM indicates calculation whose results would be Not Meaningful.
AGDID A | ] Filered 678 173 16.1 146 0.6 7.8 0.2 < 1< 1 24 24 014 65 2.95
AGOODRE! A | ] Filtered 10.6 8.0 0.2 = 1=« 1 23 23 0.12 &6 298

RPD 0% 1% 0% % 0% %% 4% 15% 2% 0%
AGI20 A Cc D Fillered  8.37 114 127 -142 4.1 1.2 < 02 < 1 4 27 3 015 60 545
AG1Z20DREIA O D Filtered 4.1 12 = 0.2 <, 1 4 27 31 Q.14 bl 465

RFD 0% C% 0% C% 0% &% 0% 7%, G 165,




TABLE VIII-IND: RESULTS OF ANALYSES OF SAMPLES COLLECTED SEPTEMBER 2000

Nitrate N Bicar- Tatal Total
Spec as Hydroxlde Carbonate bonate  Total Phosphate Dissolved Dissaolved

Gate Loc Depth Type pH Cond Temp ORP Chlaride  Suifate N alkalinity alkalinkty alkalinity alkalinity as P Salids Oxygen
Well uSicm C mv mg/l mg/l mg/l mg/l mgil mgfl myil mg/l mg/i mg/t
Influent 7.44 279 159 5.3 35.6 10.4 1.1 1.0 1.0 43 43 0.32 108 2.2
Effluent 523 183 15.6 -155 352 0.9 0.2 1.0 18 36 kH 0.32 104 1.7
DG1D o] } O Fitered B.19 185 16.7 -47 17.4 9.5 < 02 =< 1< 1 108 108 0.08 167 9.2
DG25 D | S Filtered 7.68 257 14.6 30 77 96 < 0.2 < 1 < 1 88 83 0.29 119 20
W335 f Qg s Filtered 7.86 208 16.3 19 kR:; 03 < 0.2 < 1< 1 108 108 0.06 05 09
DGAD L Q D Filtered 7.7t 200 14.7 43 17.5 51 < 02« 1< 1 100 100 0.06 140 8.6
DGSD 0] O D Filtered 8.6B 163 135 -36 12.2 0.5 < 0.2 < 1< 1 108 108 0.21 132 0.9
DGES 1] [ Filtered 8.58 99 16.8 10 4.5 0.3 < 0.2 « 1< 1 48 48 < 0.1 94 2.3
Removal % 5% 0% 5% 167% 9% 758% 0% 0% 0% 13% 13% 50% 15% 30%
Influent 7.94 221 15.7 -G 12.6 9.6 0.2 1.0 1.0 ) 98 .19 143 5.6
Effluent 8.32 154 14.8 B 11.4 2.0 0.2 1.0 1.0 a5 BS .09 122 39
EG1S E | ] Filtered 6.54 232 15.1 13 28.9 11.4 04 < 1 =< 1 76 76 01 152 23
EG2D E } o] Filtered 6.35 384 126 44 56.6 20 < 0.2« 1= 1 156 156 0.66 287 54
EG3S E a2 5 Filtered 7.32 2093 15.6 -241 28.1 1.2 < 0.2« 1« 1 54 54 0.49 114 3.0
EG4D E Q D Filterad 6.44 2568 14.0 -13 B65.3 06 < 0.2 < 1 < 1 50 jsit] .49 191 7.3
Removal % % 23% -7% S546% -10% 94% 33% 0% 0% 55% 55% -29% 25% ~34%
Influent 645 308 139 29 42.8 5.7 0.3 1.0 1.0 116 16 0.38 205 3.9
Effluent 5.88 239 14.8 -127 47.2 0.4 0.2 1.0 1.0 52 52 0.48 1563 5.2
WGID West | [v] Fillered 7.15 315 12.4 14 57.4 10.2 < 02« 1= 1 84 B4 0.38 535 3.6
WGE2S West | S Fillered 7.55 318 17.4 NA 59.6 94 < 0.2 < 1 < 1 an 410} 0.50 313 1.5
WEIS West O 8§ Fitered 6.82 287 17.0 -57 £5.2 10 < 0.2 < 1< 1 50 50 0.59 664 11
WG4D West O D Fillered 6.89 348 18.0 20 404 a7 « 2 < 1< 1 124 124 7.9 202 7.1
Removal % 7% 3%  -17% 232% 11% 51% 0% 0% 0% -6% -E% -B65% -4% -51%
Influent 7.35 317 149 14 58.5 98 0.2 1.0 1.0 82 82 0.44 424 2.6
Effluant 6.86 308 175 -19 52,3 4.9 0.2 1.0 1.0 87 37 4.25 443 4.1

Note: When compound was undetected, as indicated by a U, detection limit was shown, hut defauit value of 0.1 Uyl was used in calculations.
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Coneentrations of VOCs detected in June 2000 in groundwater monitoring
wells located along the transects of four iron gates at the Champlain site, VT: a) PCE,
b) TCE, ¢) 11DCE, d) 111TCA, and 8) 11DCA. The target cleanup level (TLC) for
each compound is indicated by the dashed :ines. D - deep transect walis, S - shallow
transect wells. Numerical values with a border indicate concentrations exceeding the
maximum design values,

Figure 6 Concentrations of VOCs detected in June 2000
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each compound is indlcated by the dashed lines. D - deep transect wells, S - shallow
ransect wells. Numerical values with a border indicate concentrations exceeding the
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Figure 7 Concentrations of VOCs detected in September 2000
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Figure 8 Temporal variation of 111TCA and 11DCA concentrations
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envirometal
technologies

inc, Memorandum
To: Glen H. Schmiesing, Hercules, Inc.

Fram: Andrzej Przepiora, John Vogan, EnviroMetal Technologies Inc.

Date: 10 September 1999

Re: Comments on November 1998 - May 1999 Groundwater Monitoring

Report, Champlain Cable Corporation Site, Colchester, VT - 31176.77

In September 1998, an in-situ permeable reactive barrier (PRB) treaument system was
installed at the Champlain Cable Corporation Site, Colchester, VT. The treatment system was
instailed in a funnel and gate configuration, whereby four permeable walls or gates (Gates A,
D, E and Wesr) with interconnected HDPE funnels trear CVOC impacted groundwater.
EnviroMetal Technologies Inc. (ETI) has received from Hercules, Inc. a groundwater
monitoring report that included monthly groundwater level measurements and semiannual
(November 1998 and March 1999) concentrations of selected CVOCs. ETTs comments on
the report are provided in this memorandum.

The menitoring well network for Gate A consists of 3 Tansects across the treatment system
(the eastemn, middle and western). For Gates D, E and W, one transect in the middle of the
Teatnent system was monitored. Each transect consists of two pairs of wells complieted in
the deep (silt) and shallow (sand) part of the water 1able aquifer. The upgradient and
downgradient wells are located 5 ft and 1 ft from the gates, respectively.

Groundwater flow throngh the gates

Table 1 shows the hydraulic head differences along the gate transects. Data for Gates A and
W indicate flows through the treatment systems consistent with the previously determined
groundwarer flow direction. The hydraulic head difference along the deep transect in Gate D
for May 1999 (1.43 ft) was 3-fold higher then the highest value measured over the 7-month
period in this mansect (Table 1), This reading appears anomalous when compared with the
water level fluctuation in other deep well transects at the site, Also, the groundwater levels in
the Gate D deep-well mransect indicate a reversed hydraulic gradient in November 1998 and
March 1999 (Table 1). Reversed hydraulic gradients were also observed in the Gate E deep-
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well transect during the November, J anuary, April and May monitoring (Table 1). A
surveying mistake is probably not the reason for the reversed hydraulic gradients at Gates D
and E, because these anomalous gradients were recorded intermittently in the 7-month
mouitoring period. Figures 1 and 2 show groundwater elevation fluctuations in the fransect
wells in Gates D and E. Assuming that water level fluctyations in both shallow and deep
groundwater wells were similar, as seen for Gate W (Figure 3) and A (not graphed), it can be
concluded that wells DG1D (Gate D) and EG4D (Gate E) display a lag in Tesponse 1o surface
recharge. Change in water chemistry from upgradient 1o downgradient wells (e.g.; decreased
VOCs, D.O. and alkalinity, increased PH - Figures 6 and 7) along these questionable wansects
further supports the hypothesis that the groundwater flows through the systems as intended.
Since Gates D and E are monitored by two well transects at one location only, ETI suggests
that weils DGID and EG2D be redeveloped, in hope that well redevelopment will provide
additional information on groundwater movement through these gates.

Based on the measured hydraulie gradients and the hydraulic corductivities from tracer tests
(CAP, 1998), groundwater velocities were estimated (Table 2). The estimated values are
significantly higher (up 1o 50-fold higher in the deep aquifer and up to 15-fold higher in the
shallow aquifer) than the previously reported velocities estimated based on the water balance
at the site (CAP, 1998). It may beneficial 10 measure the groundwater velocities at the site
using a field flow meter. The residence times in the deep part of the aquifer appear equal or
higher than the design residence times for all gates (Table 2). In gates A and W the residence
times in the shallow aquifer appear to be lower than the design values.

YOC concentrations

Table 2 indicates the number of pore volumes (PV) that had passed through the systems at the
tines of VOC sampling. It has been ETTs experience that a steady state (1.e. the optimal
removal efficiency) is usually established in the iron system after about 40 PV. By Aprl -
1999, a the number of pore volumes that had passed through the gate was less than 20 in the
shallow well mransects in Gates D, E and W (Table 2).

The VOC data interpretation included in the Hercules monitoring report was based on the
laboratory data from Severn Trent Laboratories (Report's Tables II and VI). The
concentrarions flagged “U" are reported as half the detecrion limit, but were really not
detected. In ETI's opinion, considering those values to determine the iron system efficiency is
misleading. For example, the concentrations of both PCE and TCE flagged "U* were reported
in the range from 0.5 10 100 ng/L, whereas the VTS for those compounds is § ug/l.. For ETI's
interpretarion of the VOC dara at the site, the concentrations flagged "U" were treated as non
detects (Figures 4 and 5).
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Figures 4 and 5 show the concentration profiles along well transects as detected in November
1998 and March 1999. The concenrration of PCE, TCE, 1I1DCE and 111TCA were lowered
along all gate transects monitored. The highest VOC concentrations were treated in Gate A,
the thickest wall in the system (44 in. of the total iron thickness, as compared to 14 in. of total
tron thickness in Gares D, E and W).  For example, in November 1998 the upgradient
[11TCA concentrations ranged from 5 to 1,600 Hg/L in the transects through Gate A (Figure
4). The 111TCA concentrations in the downgradient wells ware 3.4 ug/L or less. For the
same gate in November 1998, the 11DCE in the upgradient wells ranged form 170 1o 38 ng/L
and declined to no-detect values in the downgradient wells. The highest influenmt VOC
concenirations were measured in the muddle and east well fransects.  All influent VOC
concentrations in the west upgradient wells of Gate A were below the VTS for both sampling
events.

VOC removal in Gates D and E was less pronounced. For example, in November 1998 the
TCE in the upgradient deep well in Gate D was detected at 120 ug/L and declined 10 85 pg/1..
For Gate D in March 1999, the 11DCE concentrations were reduced from 46 and 120 pg/L 1o
24 and 11 pg/L in the deep and shallow Tansects, respectively. It must be noted that, as of
March 1999, only 1 and 15 pore volumes had passed trough the deep and shallow parts of the
system in Gate D, respectively (Table 2).

Downgradient levels of 11DCA increased relative 1o the upgradient wells along most Gare A
ansects. This could be due to production of 11DCA from dechlorination of 111TCA, since
11DCA accounts for about 40% of 111TCA break-down products. As indicated by ETI in the
design stages of the iron PRB system, the iron does not degrade 11DCA at rapid rates, The
inerease in 11DCA concentration in the downgradient wells may also reflect desorption of the
compound from aquifer material. Levels of 11DCA either decreased or remained essentially
unchanged after passing Gates D, E and W.

The inorganic parameter profiles are presented in Figures 6 and 7. The change in water
chemistry along the well transects reflects the expected effects of the iron-enhanced process.

Summary

The groundwater levels indicate a consistent flow through the PRB iron walls. Two deep
monitoring wells (DG1D and EG4D) appear to show anomalous readings. It is recommended
that these wells be redeveloped.

The laberatory report for VOC concenmrations in groundwater did not provide, for the most
part, a high enough resolution for 2 precise assessment of the entire system’s performance.
Based on the available analytical data, the concentration of PCE, TCE, 11DCE and 111TCA
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were reduced by the iron in all four gates. The reduction in concentratton was the highest in
Gate A. The concentrations of 11DCA as yet show no appreciable change, which was
predicted and indicated by ETI in the design stages.



Table 1. Head differences in the transect wells.

In - out bead difference in (he fransects Avg, hydraulic
Lecation |  Trausect wells [ Nov. 98 [Dec. 98| Jan, 99| Feb.99 [Marchk 99 Apr.99 | May 99| Average’ gradien!®

Gate A AGID — AG3D | 097 | 082 | 0837 | 086 1.03 109 | 1.06 0.95 0.074
AG2S— AG4S | o081 | 066 | 063 | 046 08 083 | 0.79 0.74 0.058
AG6D—~ AGSD | 108 | 092 | 09 | 098 | 166 1.42 128 1.18 0.092
AGSS — AG7S | 107 | 091 | 089 | 099 1.19 141 1.25 1.10 T 0.085

B AGD— AGIZD| 101 | 0.76 | 068 _ 1.24 113 | 098 0.97 0075
AG10S— AGIIS | 101 | 076 | 075 ~ 0.88 .19 | 099 093 0.073
{Galc D DGID— DG4AD | 013 | 039 | 029 | 02 016 | 036 143 | 034(0.31) | 0.043
DG28S —»DG3IS | 016 | 017 | 012 | 029 | 025 0.2 0.14 0.19 0.063
Gote E | EGID — EGAD | 056 | 066 | 04 1 052 | 03 161 | 024 |-018(0.52) 0.072
EGIS — EB3S | 047 | 038 | 043 | 039 | -002 0.58 0.51 | 0.39(0.46) 0.063
Gate W | WGID - WGAD | 074 | 051 | 043 _ 0.6 126 | 063 | 070 0.097
B WG2S - WG3IS | 07 | 049 | oa _ 0.59 071 | 065 0.59 0.082

* Values in parenthesis indicate averages calculated without the negative values.

® Measurements with g negative gradient values were not considered for the average
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Table 2. Parameters for groundwater movement through the gates.

LR TR

GW velocity GW velocify from .Residence time Design Number of pore volumes
Well from hydraulic wiater balance i constructed residence time passed through the pates
Locatlon | completion gradiemts" (CAP, 1998) gates® (100% irem)* | November 98 March 99
B (fud) (fi/d) | (days) (days)
Gate A Deep 2.18 0.04 15-83 19 04-20 2- 100
Shallow 10.4 0.69 03-48 4.6 6.3 -94 20 - 470
Gate D Deep 008 0.004 44-38 a1l 01-2 D5-10
Shallow 0.78 007 05-5 27 2-20 9-100
Gate E Deep 0.4 0.0l 8.6-120 13 03-4 [.5-20
Shallow 1.72 .50 0.7-24 NTR 12.5-43 63-250
Gate W | Deep 0.19 0.03 3.1-193 6.9 s ] 50
Shallow 2.2 0.48 03-12 6.9 12-56 60 - 280

* Hydravlic conductivitics gveraged from fracer tests as reporied in CAP, 1998 (Tables 6 and 7, vol. 1), effective porosity of 0.4 assumed
® Adjusted for 100% iron where an tron/sand mixture was used (Gate A - 30 in. of 100% iron and 14 in. of 70% ron, Gate D - 14.n.

of 30% iron, GaleE - 14 in. of 100% iron, Gate W - 14 in. of S0% iron), ranges for two velocilies in the previous tw

“ As reporied in the CAP, 1998 {Apendix C, Tables IT to 1X, vol. 1)

 Between transect wells, based on the groundwater velocities as in *

0 columns
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Figure 1. Measured groundwater water slavations in monitoring wells located on the upgradient
and downgradient side of Gate D: a) deep wells, b} shallow wells. The arrows indicate
occurrences of a reversed hydraulic gradient along the well transects.
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Figure 2. Measured groundwater water elevations in rmonitoring wells located on the upgradient
and downgradient side of Gate E: a) desp walls, b) shallow wells. The arrows indicate
Gccurrencas of a reversed hydraulic gradiant aleng the well transects,
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Figure 4. Concentrations of VOCs detected in Nov. 1988 in groundwater monitoring wells located
along the transects of four iron gates at the Hercules site, VT: a) PCE, b) TCE, ¢)1,1-DCE,
d) 1,1.1-TCA, and &) 1,1-DCA. The Vermont groundwater standard (VTS) for each compund is
indicated by the dashed iines. D - transect of wells completed in the deep part of the aguiter,
S - transect of wells completed in the shallow part of tha aquifer.
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Figure 5. Concentrations of VOCs detected in March 1990 in groundwater monitoring wells located
along the transects of four iran gates at the Hercules site, VT: a) PCE, b) TCE, ¢) 1,1-DCE,
d) 1,1,1-TCA, and e) 1,1-DCA. The Vermont groundwater standard (VTS) for each campund is
indicated by the dashed lines. D - transect of walls completed in the desp part of the aquifer,
S - transect of wells completed in the shallow part of the aquifer.
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Figure 6. Selected inorganic parameters measured in Nov. 1998 in groundwater monitoring wells
located on upgradient and and downgradient site of four iron gates at the Hercules site, VT:
a) pH, b) Oxidation-reduction potential, ¢) Total alkalinity, d} dissolved oxygen, and
e) dissolved iron concentration. D - transect of wells completed in the deeper part of the aquifer,
S - transect of wells completed in the shallower part of the aquifer.
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Figure 7. Selected inorganic parameters measured in March 1998 in groundwater monitoring wells
located on upgradient and and downgradient site of four iron gates at the Hercules site, VT:
a} pH, b) Oxidation-reduction potential, c} Total alkaiinity, d) dissolved oxygen, and
) dissolved iron cancentration. D - transect of wells completed in the deeper. S - transect of
wells completed in the shallower part of the aquifer.
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inc. | | Memorandum
To: Glen H. Schmiesing, Hercules, Inc., Fax No: 302-594-7255

From: Andrzej Przepiora, John Vogan, EnviroMetal Technologies Inc.

Date: 15 November 2000

Re: Comments on September 2000 Groundwater Monitoring Data, Champlain

Cable Corporation Site, Colchester, VT — 31 176.77

EnviroMetal Technologies Ine. (ETI) has received from Hercules, Inc. recent groundwarer
moritoring data for an in-situ permeable reactive barrier (PRB) treatment system installed at
the Champlain Cable Corporation Site, Colchester, VT. The data included groundwater leve]
measurements and concentrations of selected chlorinated volatle organic compounds
(CVQCs) obtained in June and September 2000.

The iron PRB was installed in a funnel and gate configuration, whereby four permeable walls
or gates (Gates A, D, E and West) with interconnected HDFPE funnels treat CVOC
contaminated groundwater, The monitoring well network for Gate A consists of 3 transects
acToss the treatment system (the eastern, middle and western). For Gates D, E and W, one
transect in the middle of the treatment system was roonitored. Each transect consists of ™wo
pairs of wells completed in the deep (silt) and shallow (sand) part of the water table aquifer.
The upgradient and downgradient wells are locared 5 ftand 1 ft from the gares, respectively.
Additional monitoring wells inside the iron zones were installed before the June 2000
sampling at Gate A (deep gate well) and Gare D (deep and shallow gate wells),

Groundwater flow through the gates

Table 1 shows the hydraulic head differences along the gate ransects based on the water
levels measured in June and September 2000. The hydraulic head differences along most of
the well transects indicate the graundwater flows through the treatment zones consistent with
the previously determined groundwater flow direction. However, the measurements along the
deep well transecr at Gate A (AGSD-AG12D) and Gate E (EG2D-EG4D) indicate a reversed
hydraulic gradient at these locations in June 2000 (Table 1). Comparing the water leve| data
in all monitoring wells at these gates, it appears that water elevations in June 2000 in wells
AGI2D and EG2D are snomalous. No anomalous groundwater levels were observed in

745 Bridga St. W., Suite 7
Waterloa, Ontario
Canada N2V 2G6

Tal {519) 746-2204

Fax (519) 746-2209
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September 2000 (Table 1), which, as we understand, can be attnibuted to the redevelopment of
the monitoring wells in the system before the Seprember 2000 monitoring.

Based on the hydraulic gradients measured in September 2000 and the hydraulic
conductivities from tracer tests (CAP, 1998), groundwater velocities for the last monitoring
period were estimated (Table 2). Similar to the groundwater velocities obtained based on the
previous monitoring data, the estimated values are significantly higher (up to 36-fold higher in
the deep aquifer and up to 12-fold kigher in the shallow aquifer) than the velocities estimated
based on the warer balance at the site (CAP, 1998). The residence times in the deep part of
the aquifer appear equal to or higher than the design residence times in Gates A, D and E
(Table 2). In Gate A and W, the residence times in the shallow aquifer appear to be lower
than the design values (Table 2).

VOC concentrations

Table 2 indicates the number of pore volumes (PV) that had passed between the upgradient
face of the gates and the downgradient monitoring wells at the end of the monitoring period
(October 1999). It has been ETI's experience that steady state (i.e. the optimal removal
efficiency) is usually established in the iron system after about 40 PV By September 2000,
the number of pore volumes that had passed between the gate and the downgradient well was
less than 40 only in the deep well transect at Gate D (Table 2).

Similar to the approach taken by ETI in the previous data interpretation, the concentrations
flagged "U" in the analytical report were considered as non detects (1e setto 1 pgl) for
interpretation of the VOC data at the site (Figure 1 and 2). Note that the reported laboratory
detection limits ranged from 0.5 10 100 p g/L for data collected in June 2000 and from 0.5 10 5
Hg/L for data collected in September 2000.

Based on the June and September 2000 monitoring data, all CVOCs entering Gates E and W
are treated to below the target cleanup levels (Figure 1 and 2). These results are consistent
with analytical data obtained during previous nioniforing evenis.

Previous monitoring results ar the site have shown that some CVOC concentrations in
downgradient wells at Gates A and D have not met the targer cleanup levels. As indicated in
our previous correspondence, ETI believes (based on expenence at other installations) that the
contaminants arc treated in the gate and the observed downgradient levels are the result of
residual contamination caused by contaminant desorption and/or incomplete flushing in the
aquifer material. The influence of residual contamination on downgradient CVOC
concenfrations can be discerned based on examination of temporal trends in CVOC
concentrations along well transects in the svstem. For example, 1 the middle well wansect at

[ R
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Gate A, the 1IDCA concentration in the downgradient well remained relatively constant in
Six sampling events, whereas the 111TCA {(a parent compound forming [1DCA)
concentrations varied from 1,200 to 3,900 Hg/L in the same periad (Figure 3). If ths
degradation of 11DCA was not adequate in the gate, knowing that the residence time in the
gate did not changed significantly over time, it would be expected thar the 11DCA trend
would follow the trend of 111TCA.

Based on ETI's recommendation, a cluster of menitoring wells was installed in the
downgradient section of Gate A and D. Results obtained from these wells, 1f installed and
developed properly, should not be influenced by the residual contaminarion.

In Gate D, the downgradient CVOC concentrations appear to exceed the cleanup rarget levels,
especially in wells screened in the deep aquifer (Figures 1 and 2). In fact, in both sampling
events, the concentrations of 11DCE, 111TCA and 11DCA in the deep downgradient wells
were higher than the upgradient concentrations (Figures 1 and 2). However, the resulis
obtained from wells located in the iron zone show thar indeed the concentations of all
contaminants in the treated groundwater were reduced to below the target levels (Figure 1 and
2). As indjcated above, the CVOC levels measured in the wells installed within the iron zone
appear representative of groundwater treated by granular iron and unaffected by residual
contamination, and thus we conclude that the groundwater exiting Gate D meets tha target
cleanup levels for all CVQOCs.

The concentrations of PCE, TCE and 111TCA in the downgradient wells at Gate A were
below the target cleanup levels in both sampling events (Figure 1 and 2). However, the
downgradient concentrations of 11DCE and 11DCA measured in the middle deep well
exceeded the target cleanup levels (Figure 1 and 2). The 11DCE concentrations in the deep
transect were reduced from upgradient values of 150 and 300 1g/L 1o downgradient values of
21 and 8 pg/l in June and September, respectively. In the same transect, the 11DCE
concentratton measured in the deep well inside the gate were $ and 14 ug/l. in June and
September, respectively.

The downgradient 11DCA concentrations at Gate A were also above the target cleanup level
in the middle deep aquifer monitoring well (Figure 1 and 2). In this transect, the upgradient
concentrations were non-detect and 182 Hg/L, whereas the downgradient concentration
cqualed 330 and 6590 pg/L in June and September, respectively. Note that the sample taken
concurrently from the well installed inside the gate, as a part of this deep transect, showed
11DCA concentrations of 160 and 190 ug/L for the two sampling event, respectively (Figure
1 and 2). Both of these concentrations are lower than the corresponding downgradient aquifer

La



"$-NIY-30 JZ:20PW FROM=ENV ROMETAL TECHNCLIS:ES INC £18-T48-2208 T=343 P 4/ D zaiis

enviremetal technologies inc.

concentrations. As indicated in our previous correspondence, 11DCA is produced during
dechlorination of 111TCA and accounts for about 40% of 111TCA breakdown products.
Assuming this conversion rate (which was observed in numerous laboratary tests) and the
incoming concentration of 11 TCA ranging from 3,000 to 3,500 Hg/L (Figure 1 and 2), about
1,200 r0 1,500 ng/L was likely formed inside the iron zone. The low 11DCA concentrations
measwred in wells inside and downgradient of the gare, compared to these peak valueg
generated from the 111TCA breakdown, indicate that the 11DCA degradation does occur
inside the gate. At the present time, we cannot explain why the degradation of 11DCA in the
deep zone appears incomplete. Based on groundwater monitoring, the residence time at Gate
A is about 11 days (Table 2). We are convinced that this residence time would ba sufficient
for complete degradation of up o 1,500 pg/L of 11DCA. For example, assuming the design
11DCA half-life of about 40 hrs, about 8 days would be required 10 degrade 1,500 g/l of
11DCA 1o below 70 pg/L. One possible explanation could be that the well installed inside the
Iron zone is located in the central part of the gate, rather than in the downgradient part, and
therefore the sample from this well is not representative of groundwater flowing through the
entire thickness of the gate. This hypothests is supported indirectly by the concentrations of
H1TCA measured in the gate well. The 111TCA is known to have the shortest half-]ife
(about 2.5 hr) among the CVOCs present at the site, and thus it is almost certain that this
compound would not be detected in the downgradient part of the iron zone with an 11-day
residence time. However, the 11]TCA cencentrations in the gate well ranged from 7 to 30
#g/L (Figure 1 and 2). At the time of this memorandum, we do not have information
regarding the exact location of the gate well in relation to the downgradient boundary of the
iron zone and we cannot exclude this possibility. Based on communications with Hercules
Inc., the iron well locations were selscted by conducring a series of soil borings from the
downgradient side towards the gate until the iron zonc was detected. Since Gate A consists of
two iron zones, a 30-in wide 100% iron zone and a 14-in wide 70% iron/sand mix zone, it is
possible that the iron/sand mix was not detected and the well was installed in the 100% iron
zone. We recommend the location of the iron well be determined accurately. Additionally,
the monitoring data for both sampling events shows that about 4 gallons of groundwater were
removed from the iron wells before the sample collection. We understand that this large
Purging volume is required by the sampling procedure, howsver, we beljeve this procedure
could have resulted in a sample not representative of the zone in the vicinity of the iron well,

We recommend thar a low-flow sampling procedure be used 1o obtain the samples from iron
wells.
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Summary

» The groundwater level monitoring in June 2600 indicared some anomalous water levels at
Gates A and E. The levels measured in September 2000, after the well redevelopment,
show a consistent groundwater flow through all gates in the system.

* Based on the June and September 2000 analytical data, all CVOCs are treated to below the
target cleanup levels ar Gates E and W. The PCE, TCE and 111TCA at Gates A and D
are degraded to below the TCLs. The concentrations of 11DCE and 11DCA in deep
downgradient wells at Gates A and D were above the target cleanup levels for these
compounds.

¢ The concentrztions of CVOC detecred in the newly installed wells inside Gate A and D
show that concentrations in the downgradient wells may still be affected by contaminant
desorption from aquifer material and/or inadequate flushing in the aquifer material,
Based on analytical data from the newly installed wells inside Gate D, all CVOCs are
degraded by granular iron 1o below the target cleanup levels. The 11DCE and 11DCA
concentrations inside Gate A were lower than the downgradient concentrations, but both
compounds exceeded the target cleanup levels, ;
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Table 1. Head differences in the transect wells, based on the water level measurements in

June and September 2000,
Jane 2000 | September 2000
i Transect wells
In-out head Hydraulic In-out head Hydraulic
. difference (ft) gradient difference (ft) gradient
Gate A
AGID = AG3D 1.69 | 0.133 1.34 0.106
AG2S — AG4S 1.2 1 0095 - 5
AG6D — AGSD 2.16 ¢.171 ! 1.69 0.133 ;
[ AGSS — AGTS 2.16 0.171 ' 1.67 0.132 |
AGID — AGIZD -1.23 -0.097 152 0.120
AGI108 — AGIIS . 1.77 ! 0.140 1.45 0.114
Gate D , ! _"
DGID — DG4D | 0.16 0.022 0.35 0.049
| DG28S = DG3S 0.38 0.053 , 0.15 0.021
i Gate E :
EG2D — EG4D 4.1 -0.572 0.31 0.043
EG1S — EB3S 0.75 0.105 0.61 0.085
Gate W ]
WGID — WG4D 1.18 0.163 0.71 0.099
WG2S — WG3S | 1.11 ! 0.155 0.65 0.091
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Tabic 2. Parameters for groundwater movement through

the gates, based on the Sepiember 2000 monitoring dala.

v;?.\:: | 6W vetueity l)f',:ign Residel:ce time in Numhe:- a‘l pore velumes
Well rr“ % 1 from water ""‘t'i chce gates® (days) passed” (Septeruber 00)
om me 7 ST -
Gate completio . balance Based an Based oa Rased on
n Ihydr-aulnc (CAP, 1998) (100% GW velority | GW velocity | GW velocity Basod- on ;W
gradients® iron)" . velocity from
(fvd) fram from water from water halance
(vd) (days) gradients balamce gradients
Gate A Deep 0.3y 0.04 19 107 83 134 62 |
Shallow 5.87 0.69 46 057 48 1833 107
 Gate D Deep 0.010 0.004 1 118 875 27 06
Shallew 0.085 0.07 27 4. 5 66 10.9
GateE | Deep 0036 0.01 [ 325 117 50 16
i Shatlow 319 0.50 NTR 04 23 597 -
Gale W |  Deep 0.4 0.03 6.9 1.7 193 53 4.7
| Shalow 5.53 0.48 6.9 0.1 1.2 607 2

Gates T3, E and W)

*Pore volumes hased on the distance between the upgradient face of

* Hydraulic conductivihies averaged from tracer tests as reported in CAP, 1998 (Tables 6 and 7, vol. 1), effective porosity of 0.3 assumed
* As reported in the CAP, 1998 (Apendix C, Tables 11 to 1X, vol. 1}
* Adjusied for 100% ion where an iror/sand mixue was ysed (Gale A - 30 in. of 10% iron and 14 in. of 70% iron, Gale D - 14 in.

of 30% iron, Gatc E - 14 in. of 100% iren, Gate W - 14 in. of 50% iron), ranges for two velocitics in the previous fwo cofunins

the wall z2ud the downgradient monitoring well (4.7 fi in Gate A and 2.2 ft in
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Figure 1. Concentrations of VOCs detected in June 2000 in groundwater monitoring
wells located along the transects of four iron gates at the Champlain site, VT a) PCE,
D)TCE, ©) 11BCE, d) 111TCA, and 8} T1DCA. Tha target cleanup ievel {TLC) for
each compound is indicated by the dashed lines. D - deep transect wells, S - shallow
transect wells. Numerical values with a border indicate concentrations exceeding the
maximum design values.



i9-NCv=00 J2:22°M FROM~ENYVRCMETAL TECHNOLOGIES NC §1g-746-z208 T-548 2 193/1)

envirometal technologies inc.

Concentration Concentralion Concentration Concentration

Concenlration
(uol )

Figure 2, Concentrations of VOCs detectad in Septernber 2000 in groundwatar monitoring

5 Upgradient Aquifer Walls 2] Gate well - deep
Oowngradient Aquifer Wells Gate well - shallow
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TCL
(5 ngiL)

TCL
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_TCL
{200 pg/L)

wells located along the transects of four iron gates at the Champlain site, VT a) PCE,
b) TCE, c) 11DCE, d) 111TCA, and €) 11DCA. The target cleanup level {TLC) for
each compound is indicated by the dashed lines. D - deep transect wells, S - shailow
transact wells. Numerical vaiues with a border Indicate concentrations exceading the
maximum dasign values.

TCL
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Gate E = West Gate
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Figure 3. Temporal variation of 111TCA and 11DCA concentrations along the middle waell

transect at Gate A: a) deep well transect: b) shallow wall trangect.



